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ABSTRACT 

This course on appropriate technology is designed for 
use by individual high school students, small groups of students , or 
for classroom instruction. Course goals include developing a broad 
understanding of human technologies, examining the history of 
technology, reviewing and assessing various applications of 
appropriate technology, and discussing the effects of technologies on 
the past, present, and future of Alaska. The course consists of two 
chapters. The first chapter includes three lessons which focus on the 
historical beginnings of appropriate technology and the need for this 
technology in rich countries as well as in Alaska. The second chapter 
consists of 11 lessons which consider various aspects of the history 
of human technologies. Topic areas explored include agriculture, the 
birth of science, revolutions in energy, the growth of industry and 
trading, the industrial revolution, changes in society due to the 
industrial revolution, automation, the military industry, and the 
development of technology in Alaska. Lessons, which contain numerous 
illustrations, include reading material and (when applicable) a 
worksheet with cognitive and/or attitude questions for students to 
complete. (JN) 
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COURSE GOALS 

To help us understand the goals of thim courit, 
let us first look at a technology — netr. for capturing 
food. For many Millions of years, spiders hav* been 
spinning nets, which wt call webs. > 






How a spider's web is 
made: (a) the bridge; (b) the spider 
drcps to the ground along her 
thread, thus producing the first 
three spokes; (c) she connects 
doubled threads 2 and 3 and runs 
out new <e*gth of 3 for frame; (d) 
the first thread of the frame is 
made; (e) the fourth spoke is 
lengthened; (f) two more sections 
of the frame and two more spokes 
hare been mads; fg) the spider puts 
in the sticky trap spiral and re- 
moves the temporary spirat. 




Harm recently, perhaps 
less than 20,000 years ago, a 
spectacular evsnt took place 
on our planet. Hueans 
invented fishing nets. 
People learned hnm to develop 
new technologies. 
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Humhi have bKOM skilled inventors, teachers, 
and lumtri, constantly exploring new idwi and 
passing inf creation fraa cms generation to the ntxt. 
Ms have gained the capacity to astabliuh traditions 
and to ax pari nan t with cultural changas. Out 
technologies hava played an iaportant part in this 
evolution, and Mill continue to play a central rola 
in all of our livas. 



Centuries of leproved Fishing Nets 

The first nets were aode froa tha fibers of 
wild aniaals and plants. 

The Tlingit and Haida Indians of southeast 
Alaska aade use of the inner bark of cedar trees for 
asking twine and «r ope. Thar bark of stinging nettle 
plants was used to sake twine for nets by Indians 
who livad iaaediately south of Alaska. Europeans 
also usad nettle fibers, and it is believed that tha 
word "net" coees froe the European word "nettlis. ■ 



A aajor davalopaent of huean civilization took 
placa whan people 1 earned how to d oees ticate aniaals 
and plants. Fibers wera cultivated, such as cotton 
which was used for centuri.r* to eaka nets. 

The next aajor event in fiber technology has 
taken place in sore recent tiees — the eanuf acturing 
of *ynthetic fibers, such as nylon frop oil. Froa 
1951 to 1979, the world production of synthetics 
Multiplied a hurdred tiees. 



World Um of Major Fiber*, 1951-79 



Year 


Ail Fibers 


Cotton 


Wool 


Rayon 


Synthetic! 
(Polyester, 
Acrylics, 
Nylon) 


Synthetics 
as Share of 
Fibers Used 






(mill 


iion meific 


ton«( 






1951 


10.8 


7 8 


1.1 


1.8 


1 


1 


1955 


12.5 


8.8 


1.2 


2.3 


.3 


2 


1960 


15.2 


10 4 


1.5 


2.6 


7 


5 


1965 


18.1 


113 


1.5 


3.3 


2 1 


n 


1970 


21.8 


12.1 


1.6 


3.4 


4.7 


22 


1975 


24.7 


13 0 


1.4 


3.0 


7.4 


30 


1979 


29.1 


13 8 


1.5 


3 4 


10.4 


36 



Source World Bjnk. U 5 Dep*u ti. ent of Agriculture, and Ttxiil* Economic* Burtsu. 
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Most of the fishing nsts in Alaska today ars 
Mdtf of nylon, which is strong, sasy to work with, 
and do— not rot. 

v 



Popsndsnco on N o n Rsnsweb lo Rssourcss 

Nylon fishing nsts and disssl fuel, both sade 
froe oil, are vary important for ths Alaskan fishing 
industry. Yst our oil rssourcss will not last 
forever, f/nthetic aatsrials and fuels can bo sado 
•fro* wood, psat, coal, and othvr sourcss, all of 
which ars abundant in Alaska — but thsrs ars coos 
icriouk unsolved econoeic and environmental problsss 
ascociatsd with thsss rssourcss. 




To solvit problsos juch as thsss, a broad 
understanding of technology could be helpful. The 
dove? opssnt of this broad understanding is a central 
goal of thin course. 



A stall Planet 

Modern technology has caused us ell, whether mo 
like it or not, to becose citizens of a seall 
planet. We cast instantly cnsstinicats with people on 
the other side of the globe, we trade natural 
resources and Manufactured products with distant 
countries. 

The burning of fossil fusls is causing the 
Mount of carbon dioxide in the ateosphsrs to 
increase, and also it is giving rise to acid rain 
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which falls upon the earth. Air pollution fr 
Europe settles in the Arctic. 



Decisions which art Mads in far-away countries 
can affect the amount of money which c omes into 
Alaska. Eating habits of people in Japan and Europi 
can determine the profits of a person catching fish 
on the Yukon and Kuskokwie Rivers in Alaska. 




typ 



This course will focus attention on th 
of world balances. We will try to understand 
Alaska's position in the world. We will examine th 
fact that we have many natural resources, but rely 
on industries outsit!, of Alaska for soft of the 
manufactured goods — an J food — which we use and 
consume in Alaska. We will also look at our 
strategic importance to the rest of the United 
States, due to tn"» energy and eineral resourc 
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which. the national economy and military depend on. 
Wa Mill try to undar stand how event a in tha world 
could shape, tha futura of Alaska, and wa will 
discuss our responsibility to tha rest of tha world. 

Developing, Choosing, and Using Technologies 

What are appropriate uses of technology? 
Discussion of this question is at the center of this 
course. 'Should technology rule our lives, or ^should 
technology be a tool which we carefully control? 
Should we allow the use of technologies, such at 
nuclear bombs, decide the future of our planet? 
Should some people benefit aore than others from 
technology? How can we live according to our values 
and beliefs through the use of technology? Thera 
art no easy answers to these questions. 

Whether for good or bad, the influence which 
huaan technologies have can huaan society and the 
natural world is difficult to ignore. There are 
many Mays in which we develop, choose, and use 
technologies. One emerging philosophy which focus 
attention on how technology should be directed is 
tha philosophy of appropriate techno J ogy. 



Appropriate Technology 

The meaning of appropriate technology is 
nabulous. It is not easily defined in definite 
terms. At its foundation vast he belief that 
technologies should be used to establish and 
perpatuate societies that are stable and which 
provide fulfilling lives for people — societies not 
prone to social disruptions and unfairness. To this 
end, a focus of appropriate technology is to 
establish technologies which are sustainable, based 
largely on local and renewable resources, and 
controlled by people who live in the regions where 
they are applied. 

Such idealise must lead to pratical and 
realistic applications, or we will merely spin our 
wheels on the ice of hard fact and develop no 
forward momentum. The main goal of this course is 
to ask important questions about the future of 
Alaaka and the worlii, to define problems facing 
humanity, to understand these problems, and to find 
solutions which are based on ideals— solutions which 
are practical and technically feaaible. 
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On* i apart ant goal should not ba f orgottan — to 
hava sbae fun. Ma ax pact that tha course Mill ba 
exciting, and hopefully it will proval^a mm livaly 
d at) at a— an uninhibited exchange erf ideas. Therd ia 
a lot of naw territory tp ax pi or a, fdjr teachers and 
studente alike. ~> • * . 



Savaral thoees provide connecting threadi 
throughout thia coursa: 

♦an international parspsctfi v*# 

•an historical psrspscti va# 

•a focus on Alaska* 

rgy t ssourcss and ui 



•ths growing influence of automation technologies** 

(coaputar* and robots) 

t 



fin Mary of Course Goals 

Dmvelop a broad understanding of human 
technologies. 

Look at the history of technology, so as to 
have a better understanding of current technologies* 
and potential future developments of technology. 

Discuss the effects of technologoies on Alaska, 
past , present , and future. 

Realize that we are citizens of an interdependent 
planet and that the v uses of technologies can have 
far-reaching worldwide effects, both gfeod and bad. 

Discuss personal values, beliefs, and desired 
and formulate opinions about how technologies should 
be used. 

Develop the ability to be effective 
participants of our democratic society by learning 
how to influence decisions concerning the uses and 
develo pmen t of technologies.. ' 

Ask questions about technology, even when there 

are no simple answers. 

j 

Develop a flexible definition of appropriate 
technology which can be used to help us choose and 
develop technologies. 

Review and assess various applications of 
appropriate technology, both successes and failures. 

t 

Explore new ideas and have fun. 



HOW TO USE THIS COURSE 

This course is designed for use by individual 
students, small groups of students, or for classroom 
instruction. The course can be completed by a 
student independently, or it can form the basis for 
group or class activities. In either case, it is 
necessary for the person who grades the student's 
work to read the text of the lessons. 

For students who work independently, the 
.reading level is composed for seniors in high school 
who read at grade-level or beyond. Students mho 
read on a lo we r level can complete this course with 
help from an instructor, which could be a parent or 
a schobl teacher. 
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Self -Paced or Sroup-Paced 

A minimum cf 2t3 hour j <5 weeks of classroom 
instruction) is necessary to complete Part I, but 
students and/or teachers sight choose to spend 
consider ably longsr working on this part of ths 
couric. There ars many points raissd which need 
careful consideration, for *;hich classroom-discussion 
would be an especially helpful addition. Stuo^nt* 
ars encouraged to work at a pace that they find 
comfortable and productive. 



Grading 

Pass-fail grading is strongly urged, especially 
due to fsue fact that the expression of students' 
personal opinions is an important feature of this 
course. Also, it is the sincere wish of the authors 
that students focus attention on the content and 
purpose of the course, not because they feel coerced 
by the prospect of a grade, but because they find an 
interest in the in-far mat ion presented and the issues 
rai sed. 



Record-Keeping /Progress, Chart 

Students are asked to use the progress chart on 
the following page to keep an accurate record of 
work completed. If additional work is completed, 
other than that requested on worksheets, list these 
activities in the space provided. Here are som e 
examples of additional work: classroom discussion, 
. the reading of supplementary materials, completing 
addtional writing assignments, lifa-ary research, 
writing or presenting a report, experimentation, etc. 



13 



DATE STARTED DATE COMPLETED 



CHAPTER 1 • ! 



•2 



•3 



CHAPTER 2 ttl 



•2 



#3 



•5 



•6 



•7 



•8 



#10 



• 11 



ADDITIONAL WORK: 




CHAPTER 1 



APPROPRIATE TECHNOLOGY 



When the phrase mpproprimt* technology is 
heard, it is easy to picture a solar-heated home, a 
wood stove, a windmi 1 1 , or a cowpost pile. 

Appropriate technology is an approach used for 
the development of technologies* This approach is 
being applied more and more throughout the mot Id to 
solve problems and to avoid problems which are 
looming on the horizon. 

The purpose of this chapter is to acquaint you 
with the early beginnings of appropriate technology, 
and with some of its basic meanings. 
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Me hivt not inherited the firth In* 
our lithtrSf *e ire borrowing it Iron our 
children. 

Lift* I* tram 

Noriduatch Institute 



INTRODUCTION 

We start this course with a 
problM. The problM is to define 

appropriate technology . 

In this lesson we take a quick look 
at some events which have taken place 
during the twent* **th century. These 
events provided fertile ground in which 
the seeds of appropriate technology 
germi nated. 

We then look at the historical 
beginnings of appropriate technol ogy to 
better understand what it is. 



A central theme of this course is 
technology. Technology can be defined 
in Many ways. Simply, it can be 
considered to be tools and the uses of 
tools. Language is a technology. So is 
a fishing boat. 



# 



OUR CENTURY 



live in mrx exciting, tumultuous 
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century* It is * century during which 
many new technologies have been 
developed, a century of great social 
upheavals, of changes in human society 
which are not yet understood or even 
realized- Here are some features of our 
century that technol ogy has hel ped 
shape: 

Radio, TV, and communication 
satellites bring daily news of the 
world into people's living rooms. 

Automobiles, trucks, snowmobiles, 
bush planes, jets, and rockets 
propel people and goods, down the 
street and to the moon. 

Biologists are unravelling life atom 
by atom, and looking at cells with 
~ microscopes which use electrons 
instead of light. DNA, the storod 
information in plants and animals, 
is being uncoded and put together in 
new ways to create new forms of 
life. 

Doctors and medical scientists 
transplant hearts and kidneys from 
one person to the next, ai d join 
human sperm and eggs in test-tubes. 
Human organs are being replaced by 
machines which surgeons can implant 
into our bodies. 

Agricultural scientists have 
developed high-yielding crops for 
farmers who can afford tractors, 
chemical fertilizers, and chemical 
pesticides. Now agricultural 
scientists are attacking the 
problems of farmers who can't 
afford, or choose not to use these 
expensive products. 

Computers , ar t i f i c i al 
intelligence, and robots have 
leaped from science fiction into 
reality. Computers and robots are 
rapidly replacing many workers, 
ushering in an era that is just 
beginning. 
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Time, space, Mtttr, Mid •ntrgy have 
bfftn interpreted by Albert Einstein, 
laying the foundation for net* 
philosophies about reality and 
paving the way for harnessing the 
power that fuels the sun and other 
st&*~s — atomic power. The enormous 
potent i al of atoxic power as an t 
energy source for huinans has been 
coupled with the fear of radiation, 
power plant melt—downs, and the fear 
of a nuclear war in which all life 
on the planet could be destroyed, 
possibly in a single day. 

It is a century colored by science 
and technology. But it is also a 
century in which powerful theories 
of science and mathematics seem to 
«ay that there might be a limit to 
how much people can learn by using 
scientific methods. 

War Id population has tripled, from 
about 1.3 billion in 1900 to about 
4.4 billion in 1980. A huge strain 
on the world's natural resources and 
governments has resulted, while 
popul ati on continues to increase. 

After increasing for many years, 
the total yearly catch of fish in 
the world has levelled off, and 
even fallen during s ome years. A 
natural limit of the oceans has 
been reached, but new technologies 
hold promise for increasing the 
world fish-catch dramatically. 

Highly industrial ized countries have 
become dependent on energy, food, 
and mineral resources from less 
developed countries and from places 
such as Alaska. This condition has 
had a major influence on world and 
local economies and politics. This 
has especial ly been true for Al aska. 

The burning of coal, oil, and 
natural gas is. dramatically 
increasing the amount of carbon 
dioxide and other chemicals in the 
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atmosphere. Fears of rising world 
ttaptriturcs and acid rains have 
resulted in international tensions 
and a search for solutions. 

While one of every eight people 
on the Earth is Malnourished, 
some people are extremely 
wasteful. In some countries it 
is not uncommon to find people 
dyingfroe starvation amidst 
plentiful food resources which 
art being exported to other . 
countries. Mass starvation has 
killed eany people during this 
century, not because of 
inadequate technology or lack 
of food, but because of « 
decisions made oy people. 

There have been two world wars of 
a scale never before known on our 
planet, making use o/ technologies 
for killing which are More 
effective than weapons of any 
other century: fighter planes, 
bombers, helicopters, tanks, gas 
chambers, chemical and biological 
weapons, exotic torturing devices, 
and the atomic bomb. 

Six million Jews were tortured and 
killed, as part of an attempt to 
»-x terminate their whole race. 

Untold millions of Russians were 
killed for the purpose of 
establishing a new form of 
government meant to bring equality 
to the world. 

This century has seen the 
production of weaponry become 
the world's largest industry. 

Powerful democratic countries, in 
the name of freedom, have 
interfered with democratic 
elections in less powerful 
countries, such as Vietnam and 
Chile. 
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Powerful n on— democratic countries, 
in the name of equality, continue 
to discourage freedom of speech 
and the freedom of workers to 
organize in countries such as 
Czechoslovakia aftd Poland^ 

Often neglected because of its 
current lack of power, the 
United Nations, a development 
of our century, is the first 
substantial attempt to form a 
worldwide organization of all 
nations. Indeed, this century 
eight be remembered more for 
the beginning of an emerging 
cooperative world, than for the 
international problems which 
surround us today. 



Clearly this has been a dramatic 
century so far. And clearly, 

technologies have played a major role. 
Let's now look at a short biography of a 
man intimately . involved with development 
of technologies for our world. 



E. F. SCHUMACHER 

To understand the meaning of 
appropriate technology, it is helpful to 
understand its beginnings. To 
understand it beginnings it is helpful 
to know something about the people 
involved. 

It is rare, if ever, that one 
person is responsible for starting 
trends. It is not rare, though, for an 
individual %o pull together many people 
who share sieilar ideas and experiences, 
to focus trends, and to become a folk 
hero for a surfacing culture. Such has 
been the role of Ernst Friedrich (Fritz) 
Schumacher, for the "culture" of 
appropriate technology, 

E. F. Schumacher's life led hie 



ERIC 



Pap t 



f remarkably cIom to some of the 

important tvtntt of our cwntury. Born 
in the university town of Bonn, Germany, 
he had the boyhood experience of growing 
. up during World War I, in which hi* 
country was defeated. His father was a 
professor of economics and politics, so 
his family-life did not leave hie 
lacking in at least a basic 
understanding of the wartime events 
around him. 



After studying at German 

Universities in Bonn and Berlin, 
Schumacher went to Oxford University in 
England. These three centers of 
learning have been, for centuries, 
places where many powerful leaders and 
scientists have studied. The centuries- 
old "living history" found in these 
cities can have a deep-felt influence on 
university students. 

After being immersed in this 
European sense of history, Schumacher 
had the opportunity to experience some 
of the pioneering freshness j*»f America- 
He studied at Columbia University in New 
York, where his father had been a 
visiting professor thirty years before. 

If, 193'/ Schumacher returned to 
Germany to begin a career in an import- 
export business. This was the year that 
Adolph Hitler became the chancellor of 
Germany. As the Nazis increased their 
power and influence, Schumacher, like so 
many other German intellectuals, left 
his homeland once more. 

In 1937, newly married and at the 
age of twenty-six, he arrived once again 
in England, and soon started a company 
that sold electric vehicles. This 
business was short-lived, however, 
because World War II broke out. German 
citizens living in England were 
suspected of being spies, so the English 
government put them in itttwmmtmt , a 
kind of imprisonment. < In the United 
States, the Japanese were similarly 
interned during tfor Id War II.) 
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As fate t^ould have it, Schumacher 
spent three yearm of his interneent as a 

fare laborer. He mentioned this 
experience several ti*es later in his 
life, claiming that "this was my mai n 
university.' 1 For a German intellectual 
busi nessman , working the 1 and wi th the 
strength of his muscles was a very new 
experience. 

Fol 1 owi ng his i nternment » 

Schumacher worked as a nfcwspaper 

reporter for the London Ti**s f as an 
economist designing a welfare system for 
Engl and, and as a member* of the United 
States Strategic Bombing Survey. In 
1946 he joined the British Control 
Commission in Germany, where he spent 
four years as an economic adviser. 

The main part of Schumacher's 
working life was #t>ent as an economist 
with the British National Coal Board, 
from 1950 to 1970. In 1955 he spent 
three months in Burma as a United 
Nations economic adviser to the local 
government. His experiences in this and 
other Asian countries prompted his 
concern for poor peopl e. He 1 ater said, 
M I am interested in the poor. I've 
always found that the rich can look 
after themselves. They don't need 



INTERMEDIATE TECHNOLOGY 

Following a visit to India in 1963 
Schumacher coined the term int*rB*d imt* 
technology. ( Three years later he 
foi ided the Intermediate Technology 
De\ lopment Group, a group dedicated to 
improving conditions of life for poor 
people in poor countrii 



Economic 4+++lopmmmt 4or poor 
countries had until this time usually 
f oc used on the i ntroduct i on of the 
expensive technologies usually found in 
i ndustr i al i zed countries such as 
England, Germany, or the United States. 
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-Economic development" is a term which 
matii the creation of fares, industries, 
businesses, and jobs. 

Schumacher had an idea. After 
observing that the introduction of 
modern technologies did not always bring 
benefits to poor people, he described a 
new type of economic devel opmen t. It 
was based on a technology "more 
productive than the Clocal3 technology 
but immensely cheaper than 

the technology of modern industry." 

An important feature of 

intermediate technology is what 
Schumacher called "Buddhist Economics." 
To Schumacher, work is of spiritual 
importance, an opportunity for people to 
develop spiritually. Human labor is not 
only for thfc purpose of producing goods 
and services. Schumacher noted that 
most modern economists consider "work a*s 
little more than a necessary eva»l . M To 
the employer, work is "simply an item of 
cost, to be reduced to a mlr.imum if it 
cannot be eliminated altogether, say, by 
automat ion. " 

It is important to realize that 
intermediate technology was founded on 
the basis of spiritual values, as well 
as practical economic thinking. For 
Schumacher, this approach was as much 
Christian as Buddhist. 

In order to be successful, 
according to Schumacher, intermediate 
technology should have four 

characteristics. First, it should 
create employment in the rural areas to 
reduce the? migration of people to cities 
where there often were no jobs to be 
had. Second, this technology should 
rely more on local labor than expensive 
machinery .and resources. Third* 
intermediate technologies should be 
simple enough for local people to sake 
' and repair for themselves. Fourth, this 
technology ' should be used mainly for 
producing goods for local use. 
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Two Ways to Build an Irrigation SyttM 

Let us contidvr an application of 
technology in a typical situation faced 
by farmers in many poor countries — the 
building of an irrigation system to 
increase food production* 



The "modern" approach often depends 
on expensive machinery, such , as 
bul 1 dozers, 
approach, 
used or 



This is a c#j»Jt«i- Jateucife 

"Capital" is wealth which is 
avai lable for use in the 
of more weal th . The 
in this case, is the capital. 
The intermediate technology approach is 
often 1 m£>or~ in ten si V* , meaning that 
instead of the capital (the bulldozer ) , 
human labor is used. 



production 
bul 1 dozer , 



When the bulldozer is used to die 
canals for the irrigation system, few 
jobs or experience are provided for 
local farmers. Following the building 
of the canals, if tractors are 
introduced, many of the farmers might 
have no jobs at all. Frequently they 
migrate to cities, looking for 

employment opportunities which do not 
exist. This sequence of events is quite 
common. 



Nov* consider an intermediate 
technology approach. First, it is 
realized that many skills are needed ^bo 
establish an irrigation system that will, 
benefit all the farmmrm. It is decided 
that it would be better to develop these 
skills and use local resources, than to 
import a lot of materials and "experts. M 
A spall -scale metal shop is set up to 
make hoes, shovels, and wheel barrows. 
A plumbing business, based on pipes made 
from bamboo, is also set up.. Farmers 
form a cooperative — an organization for 
helping each other—so tfiat they can 
build and maintain an irrigation system 
together. 

After successfully completing the 
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project, the community has an improved 
food-producing system. More 

importantly, many skills have bean 
learned. There are now two shops which 
ran wake tools. The skills needed to 
run these small business** are valuable, 
and can form the basis -for starting new 
.businesses. The farmers now have an 
irrigation system which they know how to 
repair themselves, and they have learned 
how t-j better help each other. The 
community as a whole is better prepared 
/ for more develof m« it . Every™ is 

i employed. The new skills have helped 
the community develop self-confidence 
' "and self -rel iance. 

This make-believe story of applying 
intermediate technology is in some ways 
very true to life. But the world is 
rarely this .simple. In later lessons we 
w>4 1 look £>t examples of failures and 
successes of the intermediate technology 
approach, and try^to learn from them. 



INTERMEDIATE BECOMES AFFRpPRIATE TECMMOLOBY 

^ How ami. when the term appropriate 
^technology f i>st appeared is uncertain. 
The fact is that it did. We use it in 
this course because it has become a way 

to focus the attention and efforts of 
many people and groups working to make 
the world a better place for all of us. 

The word appropriate means 
"suitable for a particular person, 
condition, occasion, or place. M It 
has the sense of "that which is right or 
good," as compared with "inappropriate, " 
which has the sense of "wrongness. " 
Calling something appropriate technology 
strongly implies that there are 
inappropriate technologies. 



The term itself might have first 
surfaced at a meeting of Schumacher's 
intermediate technology group in 1968. 
The meeting had the long title of 
"Conference on the- Further Development 
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in the United Kingdom of Appropriate 
Technologies for, and Their 

Communication to f Developing Countries*" 

Of the more than one hundred 
participants at the meeting, there Mere 
representatives of British industry, the 
British Ministry of Overseas 

Development, the United Nations Economic 
Commission for Af r i ca, the International 
Labor Organ i z at i on , and the very 
i n f 1 uent i a 1 Organ i z at i on for Economi c 
Cooper at i on and Devel op men t . 



It was at this meeting that the 
term appropriate tec hnology was 
suggested as a replacement for 
intermediate technology, on the grounds 
that "intermediate" sounded as if t 
really meant "second best.* 1 The new 
name stuck. Five years ' later, 

Schumacher's group changed the name of 
their newsletter from the IT Bulletin to 
Appropriate Technology Journal * 



Small Is Beautiful 

The publishing in 1973 of 
Schumacher's book, Small Is Beautiful* A 
Study of Economics /is If People 
Mattered , brought world recognition to 
the man and his ideas. The term 
appropriate technology soon became 
commonly used by many people involved in 
economi c devel opment . 

The Governor of California, Jerry 
Brawn, took a keen interest in 
Schumacher * s ideas, establ i shi ng an 
Office of Appropriate Technology in 

1976. 

President Jimmy Carter met with 
Schumacher. While Carter was still 
president, the National Center for 
Appropriate Technology was funded as an 
arm oi the federal government to meet 
some of the needs of poor people in the 
United States* 
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The United States ? Depart ment o-f 
Energy, also under Carter, started the 
Appropriate Technology Small Brants 
Program. This program provided money to 
people Mho wanted to develop appropriate 
technologies, with an emphasis on 
energy-related projects. 



Appropriate Technology "for Alaskans 

This high school course was written 
as part of a project funded by the 
Appropriate. Technology Small ©rants 
Program and the Alaska Division of 
Energy and Power Development. 

In Alaska there has been a great 
deal of interest in appropriate 
technology. The state government has 
provided money to people throughout 
Alaska who are working on appropri^ce 
technology projects. Later in this 
course you will have a chance to learn 
about many of these projects. 




SUrHAftV 

Our world is constantly changing. 
This century has witnessed events that 
have shaken the foundations of powerful 
ideas and mighty governments. 

As the world changes, so do the 
ways in which we think and the ways in 
which we act. 

Appropriate technology is a 
germinating seed, fertilized and watered 
by the events of the world. In the next 
lesson we will look closer at some of 
its meanings and at some recent changes. 



COMPLETE THE FOLLOW INS WORKSHEET 
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APPROPRIATE TECHNOLOGY 
WORKSHEET 



LESSOJSJ 



Answer the -following questions in the space provided. 



1) On page 1-1 a simple definition of tmchaoloff was presented 
Language and a fishing boat were both identified as being 
technologies. What do they have in common? 



2) Would you consider a spider web to ht a technology? Why or 
why not? 



3) Were you aware o-f all the events and technologies listed in 
OUR CENTURY? 



4) Which, if any, surprised ycu? Why? 



30 



tffMHIWf UtHtLHt Hr UMMS Qu#tv 1 iMUa 1 



Pift 14 



5) What important events and technological developments might be 
added to the list before the year 200O? Use your imagination. 



6) In this lesson an historical approach hai been used to help 
you understand appropriate technology. Do you find this approach 
beneficial? Why or why not? 



7) How do you think E. F. Schumacher's personal life history 
influenced his ideas and actions? 



8) Much of the work of Schumacher's Intermediate Technology 
Development Group has been directed towards countries where 
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people lack basic necessities of life, such as food, clothing, 
and shelter. Based on what you learned in this lesson and what 
you already knew, do you think that the appropriate technology 
approach to economic development is worthwhile? Why or why not 



9) What do you bel ieve are the important benefits gained by 
working? If you had the choice, would you have machines do all 
the work which is normally done by humans? Why or why not? 
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lO) In the next leaaon you will learn about why •pproprimte 
technology ha« been adopted by -any people to solve problwi- 
faced in rich industrial iz ad countries, such as the United 
States. Before reading the next lesson, can you guess why? 
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F I ELS- TEST EDITION 

APPROPRIATE TECHNOLOGY 




APPRDPR I ATE TECHNOLOGY = 

FOR 

RICH COUNTRIES? 
AND 
ALASKA? 



lecmse 1 see so »iof *eik owes 
trodden don. I gratlf doubt th* 
siouriif of uc/> thit is ailed progress 
ivd civil lzitiov, I do believe in 
civiliiitm, bit oolf is the kind thit 
is folded on reil fcifJDitf. Ihit which 
costs Hun life 1 thiwk cnel> ltd I do 
dot respect it. 

Vine tut van 609(1 

Dutch painter 



INTRODUCTION 

Today's world is sharply divided 
into rich and poor countries. Consider 
the table on the next page, which 
presents facts fro* a 1981 World Bank 
report. 

Average y+mi 1 f incomes per person 

are calculated by dividing the gross 
national product of a country by the 
number of peop 1 e who 1 i ve in that 
country. 

Gross national product (GNP) 1 s U%* 
total money-value assigned to all the 
goods and services produced by a country 
in one year. This includes the value of 
all the prpducts of farms, factories, 
1 ndi vidual craftspeople (such + as 
carpenters), and the value of all 
services (by hairdressers, doctors, 
etc.). In other words, GNP is a way to 
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Mafturt the result of all the work done 
in a country dur i ng one ^ear . 

In the early 1980's, the United 
States had a population of about 230 
million people, with an average yearly 
i ncone of *iO, 630 — based on GNP per 
person . 

Al askans f who numbered 1 ess than 
half a million, had an average yearly 
income of «13, 763 in 1981 — based on 
actual personal income. 



POOR 


COUNTR X E8 






VERY LOW-INCOME 

(36 countries) 


2.3 billion 
people 


•230 
average 
yearly inco 
per person 


• 


LOW- INCOME 

(60 countries) 


1 billion 
people 


•1420 
average 

yearly inco 
per person 


♦ 


Ft I CM 


COUNTR X E8 






HI6H— INCOME 

(28 countries) 


/ 

1 billion 
people 


•7960 
average 

yearly inco 
per person 


-■ 



*calcui.ttd in 1979 U.S. dollars 



The approximately 150 countries of 
the world are members of a very large 
and complex human society. To help us 
understand this complex society, it is 
helpful to make simple generalizations 
about the world. For the purposes of 
this lesson. we make a simple 
generalization by labelling countries as 
either rich or poor,. ("Poor countries" 
are often referred to by several other 
labels- Three common ones are: 
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underdevel oped f less devel oped , and 
Third Ho rid. ) 

Simple generalizations can be 
helpful, but they can also confuse 
issues. By using average yearly incomes 
for determining whether a country is 
"poor" or "rich", we ignore other 
important considerations. 

One i mportant consideration wnich 
we have ignored is the fact that average 
income tells us nothing about how income 
is used and shared 9*2 thin a* country. 
Another consideration which we ignore is 
the quality of life within a country. 
Income is not always a good measure of 
whether or not people are comfortable or 
satisfied with their lives. 

If we keep these problems in the 
back of our minds, then the 

generalizations about rich and poor 
countries can be helpful. 



So*e Guidance For Studying This Lesson 

In the last lesson we attempted to 
trace some of the historical beginnings 
of appropr i ate technol ogy. We learned 
that it was originally developed as a 
tool for helping poor people in poor 
countries, 

A crisis has been developing for 

people who 1 i ve in rich countries. This 

crisis has given new meaning to 
appropr 1 ate technol ogy. 

I n th is 1 esson we ex ami ne the 
crisis of the rich countries, and then 
try to understand why appropriate 
technology is being called upon to help 
provide solutions. We then look briefly 
at some values and needs of Alaskans. 

The reading material for this 

lesson is fairly long and difficult. 

There is no worksheet for you to 

complete. You Mil 1 need to understand 
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the meter i ml presented in this lesson to 
complete the Worksheet of the next 



lesson - 



•u 



Over tftf ye*/ 1 i/if vitality o1 
Jf.S. inrfttitrf Ms Merged as a i*jcr se* 
^uM ic policy issue, dittr decides- 
J, m liter tlli Hhole lUtUtts for tost 

fiierictiis—oi dothivce i» the *orl4's 
utrketflices, »e stMtfli fioi oar 
inHstriil leatership ltd, it seews, oar 
1*UMe chilleiQed bf itfressive new 
ioreigh^otpetitiot. 

Step A. UymrU, 1! 

President's Science Advisor 
■ Scirue, June iO, 1983 



CRISIS IN THE 
RICH INDUSTRIALIZED COUNTRIES: 
A Net* HMning for Appropriate Technology 

Most of that rich countries have 
established* their wealth by eeans of 
very large industries which use large 
amounts of raw materials and energy. 
These rich nations are often referred to 
( *s the y Jmstrislir** cmwirfm. 

A few countries have becoaae rich by 
exporting raw materials, especially 
energy resources, to the industrialized 
countries. 'This is also the- way in 
which Alaska- has increased its wealth.) 

There are now many industrialized 
countries in the world, including Japan 
and the U.S.S.R. (Russia). For the 
purposes of the following discussion, we 
will consider only the United States and 
-feurope. Much of what is discussed 
applies to many of the other rich 
countries. 



A Loss of Confidence 



gener 



After World War II there was a 
al' ^tfite of well-being for most 
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AAvricans. The United State* had betn 

considered the hero * n the fight against 
a terrible evi 1 — Adolph Hitler. The 
U.S. also was very helpful in rebuilding 
a heavily bombed Europe. Europeans made 
an amaz i ng recovery and soon establ i shed 
very productive industries. 

For Americans, there was a wel I - 
deserved sense of accomplishment. It 
was the time of the "American Dream." 
Business flourished. -Many women who 
had worked at various jobs during the 
war took up occupations of domestic 
life, as housewives and mothers,. 

There seemed to be opportunities 
f or ever y one - Or so i t seemed . The 
relatively quiet 1950* s suddenly became 
a distant memory as the Civil Rights 
Movement shook the nation. Black people 
and other minorities rose to ask for 
rights that were guaranteed to them in 
the U.S. Constitution. In a time of 
national prosperity, their poverty and 
second-cla^s citizenship was a sharp 
contrast. It, was a painful, yet 

e>^hi 1 ar at ing awakening for the nation. 



* 



In 1954 a very important battle 
took place in a town of northwestern 
Vietnam, Dien Bien Phu. In this battle 
the Vietminh ^/forces v won a decisive 
victory over" the French ar^ty. This 
battle was one of a long seriem, of 
events which* eventual ly ^pul led the 
United States into a war in Vietnam. 

The Vi etham War further puMwti 
apart the pteople in the United States 
and Europe. With the tragedy of more 
then 50, 0OO dead' American soldiers and 
countless other people r few Americans 
and Europeans had a clear sense of what 
their involvement had- really meant. 



While people were being killed in 
Vietnam, a concern for natural 

environments was growing. The 

0fHiironmmntmJ * mov++*mt became a cry for 
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saving natural environments and health, 
which were seen as victims of our 
technologies. 

Factories, cars, and even farming 
can cause extensive pollution. Large- 
scale industrial development is founded 
on the use of massive amounts of raw 
materials, often collected from remote 
wilderness areas. A public outcry to 
save some of these areas was heard 
throughout the United States and Europe. 



The illegal acts of a president, 
the so-called Watergate Affair, further 
disturbed many alreacfy disi 1 lusioned 
citizens — ending wi th the f ir st 
resignation of a U.S. president and 
prison terras for some of this country's 
top government off icials- 

The clear sense of confidence felt 
after World War II was quickly being 
eroded. 



Sharing of Potter /Limits to Growth 



i ng Wor 1 d War 1 1 the United 
Stat had become the leading power in 
the world- It had demonstrated the 
strength of its industries, the might of 
its mi 1 i tary forces, and it had 
successfully organized European and 
American scientists to develop the first 
atomic bomb. 

Europeans had been divided, but as 
already mentioned, they were quick to 
make up fdr lost time. 

The wor 1 d was changi ng . Wor 1 d 
power had for decades been shared by 
only a few countries, but was now 
spreadi ng r api dl y throughout the wor Id. 
The U.S.S.R., which had been one of the 
poorest nations in Eurasia for a 
thousand years, was beginning to become 
a power to be watched. Many of the 
colon i es of European countr i es were 
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becomi ng i ndependent . 



Oil Crisis 

In 1973, the year in which E.F. 
Schumacher's book, Smstll Is Beautiful 9 
was published, OPEC imposed an oil 
*Bbm**go on Europe and the United States. 
The oil crisis had started. 

□PEC, short for Organization of 
Petroleum Exporting Countries, is an 
organization of several 01 1 —producing 
nat i oris. Together , these countr i es 
decided that they were npt getting as 
much money as they should for their oil. 
To impose an^ embargo simply means to 
re-fuse to sell a product. In this case 
the product was oil. Later in this 
coursp we will take a closer look at how 
OPEC first became organized and what 
they chose to do. 

Europeans and Americans, who had 
come to depend heavily on imported oil, 
were shocked by the embargo. Oil prices 
rose rapidly. Many powerful industries 
suddenly looked like Goliaths facing 
David. The economies of Europe and the 
United States trembled. 



Economic Recession 

While this lesson is being written, 
the winter of 1982, the United States is 
struggling with a 10*4% unemployment 
rate. People are comparing the 1 980 * s 
rmcwssion to the Great Depression of the 
1930' s. A recession is a period of time 
when the economy of a country slows 
down. 

The dramatic increase in the price 
of oil, which followed OPEC s oil 
embargo, was at least one of the causes 
of the recession. 

Al aska 7 s ex per x ence dur i ng these 
times f ol lowed closely that of the OPEC 
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nation*- One result of the crisis was 
the additional importance given to the 
building of the Tran&alaska Pipeline* 
In fact , then Presi dent Geral d Ford 
declared that the pipel ine was a 
national defense necessity. 

Large increases in the price paid 
for oil meant big increases in money 
coining into Alaska. During the 

recession, Alaskans learned the weaning 
of sudden economi c prosper i t y - As we 
will see later, pipeline construction 
was the beginning of a new era -for 
Alaska. 

As you will also learn later, the 
int*mmtriovml economic crisis, which 
resul ted from the recessi on , gr eat 1 y 
reduced the income of the OPEC 
nations and of Al ask a. 



International Economic Crisis 

The 1980* s recess * nn affected all 

of the rich countries. It became the 

tornado at the center of an 
international economic crisis. 

The crisis also affected many of 
the poor countries, especially those who 
had borrowed large sums of money for 
economi c devel opment . Wi th many 

countries having di f f ixzul ty in paying 
their debts, there has been a concern 
that the international banking system 
could col 1 apse. 

Much of the economic expansion of 
the rich nations has become dependent on 
markets i n the poor countri es. 
Meanwhile, competition for markets has 
become more viyorous, as more countries 
industrial ize. 

Industries depend on the selling of 
products. To sell products, there must 
be a flow of money. When many people 
are unemployed, as during the 1980*s 
recession, there is usually less money 
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available for buying products. 
Consequently, industries slow down and 
more people become unemployed. 

Recessions are not uncommon. The 
1980*s recession, though, was worse than 
most have been in the recent past. 

Usually, during a recession, prices 
dr op , wh i ch st i mul ates buy i ng . 

Increased buying eventually necessitates 
an i ncrease of i^fidustr i al production. 
The increase of production stimulates 
the creation of jobs. A new cycle of 
economic recovery can begin. Economic 
growth can take place. 



Limits to Browth 

A cycle of economic recovery/ will 
probably follow the 1980' s recession. 
But times have changed. The diminished 
availability of inexpensive natural 
resources is a concern not easily 
avoided. New economic strategies might 
be necessary- 
It is important to realize that 
Europe and the United States, who had 
experienced rapid development of their 
industries, suddenly were faced with a 
shortage of resources. - They were now 
competing with many countries for 
limited resources- Limits of energy, 
materials, and political power became 
serious concerns. 

The idea of limits to grmmth was 

heard as a quiet murmor beneath the roar 
of mighty industries. "Limits to 

growth" often refers to I imi ts of 
economi c growth. 

Alaska has become nationally and 
internationally important as a source of 
the raw materials for industry. 
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TO SUMMARIZE 

After World War 1 1 there was a 
period of rapid economic growth in the 
United States and Europe. This was a 
time for healing wounds. The industrial 
power establ i shed dur i ng the war was 
used to greatly expand standards of 
living. In the United States big cars 
became a common sight and many people 
were able to buy their own homes. 

The qui et was not 1 ong-1 i ved . 
Social turmoil in the United States was 
quickly f ol lowed by environmental 
pr ob 1 ems and the oil crisis- These 
probl ems al so str uc k harsh 1 y at many 
other industriali zed countries. The 
natural resources on which we depend 
were being depleted, and the economic 
dominance we had grown accustomed to was 
being shared more and more with other 
countries. 

Economic troubles were soon to 
follow. Unemployment became a major 
probl em. An international economic 
crisis devel oped . Recovery seems 

likely, but the uncertain availability 
of raw materials and energy could slow 
the process. 

To the above must be added another 
source of tension. Since World War II 
there has been a massi ve bui 1 d— up of 
military weapons, both nuclear and 
conventional - The possi bi 1 ity of 

wi despread destruct i on has i ncreased , 
and for many people in the world, 
warfare is a harsh reality. 

As you wi 1 1 1 earn 1 ater in thi s 
course, both rich countries and poor 
c ountri es h a ve some t i mes b ec a me 
dependent on the production of weapons 
as an i mportant source of i ncome. 
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APPROPRIATE TECHNOLOGY: 
Solution* for Problto? 
For Both Rich and Poor Motions? 

So, what doei appropriate 

technology have to offer? 

The emphasis of appropriate 
technology is nonviolence, respect 
between peopl e and countr i es, respect 
for natural envi ronnents f and a striving 
for self-reliance so that people do not 
depend on the resources which rightfully 
should be used by other people. It is 
often described as "thinking globally 
and acting local ly. M Single! 

To think that appropri ate 

technology can be simply put into 
action, or that it is the only answer 
for the problems of the world is 
expecting too much* But appropriate 
technology should be given serious 
consideration, because it is one of the 
many forces in the world which are 
working for the benefit of all people. 



A Social MovtMnt Called A Technology 



Let's take a closer look at what is 
meant by appropriate technology, before 
trying to see if it holds any potential 
for providing some solutions for 
problems of the world. 

As mentioned in the first lesson, 
it is rare that one person is 
r ^sponsible for establ i shing trends* 
E. F. Schumacher was by no Means Mhe 
only parent of appropriate technolc gy . 
There have been many people invol\»d, 
and as a resul t there are «^any 
definitions of appropriate technology. 

We started this course with a list 
of some features of our century. These 
features include some frightening events 
and some amazing achievements- One 
thing is for certain. We live in a 
century col ored by our technol ogi es. 

46 
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Some would say that our cantury is 
dominated by our technologies. We are a 
people surrounded by our machines. 

Appropriate technology is mare of a 
Mociml Bo v m m nt than a technology. A 
social Movement can be described as the 
ideas and activities of a group of 
people working to achieve specific 
goal 5. 

The social movement of appropriate 
technology directs much of its efforts 
at avoiding and solving many of the 
problems already presented in this 
1 esson . 



1 



No Single Definition 

Appropriate technology has come to 
have very different meanings for various 
people. Usually when it is mentioned, 
one or more of the following things is 
meant: a theory about economic 
development, an approach for the 
development of technologies, or a type 
of technology. In this course we will 
be considering all of these together. 

The following list includes some 
important features that mmny definitions 
of appropriate technology typically 
include. 

Appropriate technology: 

♦focuses attention on worldwide 
relationships to help us understand 
how we need to act in our own 
communities. 

•stresses uses of technology 
which give people the freedom to 
choose how they want to live, 
emphasizing the use of locally 
available labor and natural 
resources. 

♦seeks to use technologies which 
increase the number of satisfying 
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jobs, while avoiding technolgoies 
which put people out of work* 
Work should involve: the learning 
of life-sustaining skills, 
increased self — rel iance, and 
enhance the ability to be 
initovmtiv* (having the ability to 
find or develop new ideas, often 
for the purpose of sol ving 
problems) . 

♦attempts to develop technologies 
and economic systems which are 
sustminmblw. A sustainable 
technology or economic system is 
one which can be continuously 
replenished. CHaating with wood 
can be a sustainabl e technol ogy , 
while oil— heating can not. When 
supplies of oil run out, it will 
not be easy to replenish them. 
It took millions of years for 
the oil to collect in the 
Earth's crust. Wood, wisely 
used* can be replenished yearly. 1 

♦sees the necessity of using technologies 
in such a way as to avoid violent 
confrontations. Technologies which 
increase self-reliance are helpful for 
achieving this goal. 

♦understands the value of caring for 
natural envi ronments. 



♦realizes that technologies should be 
adapted to differing regi onal needs, 
1 ndi vi dual si tuat ions, and people' s 
chosen 1 i f estyl es. 

Now let's see how these various 
aspects of appropriate technology are 
appl i ed. 



Competition for Limited Remourcn 

The dependence of industrial ized 
countries on massive amounts of imported 
materials and energy has led to many 
probl ems. 

48 



9 

ERIC 



InduttriM which contribute to th« 
destruction of the resources on which 
they depend, can not last forever. The 
emphasis of appropriate technology on 
sustainable industries is very 

important. 

Appropriate technology stresses the 
use of r ee ew aei* re^aarce*. Renewable 
resources are those which can be 
continuously replaced after being used, 
such as wood or sunlight. The use of 
locally available resources, whenever 
possible, could contribute to long-term 
security. Avoiding waste, using 

resources efficiently, making durable 
products, and the recycling of materials 
are all part of an appropriate 
technology approach. 

A frequently presented example of 
appropriate technology is the use of 
solar energy as a source of power. Solar 
energy is a locally available, renewable 
resource. It is limited, as all 
resources are, so must be used 
efficiently. The technologies used to 
collect solar energy can be made of 
durable and recycled materials. 



Pollution 
and 

Destruction of Natural Environments 

Concern for environments, both 
natural and human, is important. Human 
environments do not exist separately 
from the so-called natural environments. 
Our lives are entirely dependent on many 
natural systems, including the ones in 
which our food grows and the ones which 
produce the oxygen we breathe. 

An emphasis of appropriate 
technology is the use of technologies 
which minimize harm to the environment. 
Our previous example, the use of solar 
energy, fits well here also. By using 
solar energy we can avoid some of the 
pollution problems associated with 
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burning -fossil fu«ls and wood. 



Unmmp 1 oyMnt 



Let * s continuv 
energy examplff. In < 
Colin Notiin in 1978, 
Institute, nuclear 
energy are compared: 



with our sol ar 
i study prepared by 
for the WorldWatch 
energy and solar 



# 



A projection of the employment 
x impact of an aggressive solar 
energy program in California 
indicated that some 377,000 jobs a 
year could be created in the 
C1980's3- That level of job 
creation would be sufficient to 
halve California's present 
unemployment total- Another study 
found that while construction and 
operation of California's 
controversial Sundesert nuclear 
plant would provide about 36 f 300 
jobs,...CA solar program which 
would produce the same amount of 
energy 3 could create about 241,000 
jobs. Solar technologies, 
moreover, create jobs in the areas 
where people 1 i ve, whi le 
construction of giant power plants 
requires work crews to be gathered 
in one location, disrupting the 
life of local communities. 



Appropriate technologies, such as 
solar energy, can help alleviate 
unemp 1 oyment pr ob 1 ems - Added benef i ts 
are the creation of satisfying jobs, 
s increased skills and awareness, and 
community self-reliance. 



Avoiding Violence 

What are the motives for violence? 
At least partially, the competition for 
limited resources might be to blame. 
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Bui lding a society based on the 
security of sel f -rel i ance might help to 
alleviate confrontations. This does not 
mean that nat i ons shoul d i sol ate 
themselves. There is a lot to be learned 
from each other , and trade between 
countries can be beneficial for 
everyone, if done with care. 

Looking once more at solar 
technologies, we can see that 
independence from uncertain supplies of 
oil could reduce tensions which lead to 
crises. 

There is another benefit from using 
solar energy or other locally available 
renewable energies. By doing so, we can 
eliminate the need for building nuclear 
power plants. Some of the byproducts of 
nuclear power plants can be used to make 
atomi c bombs. To protect these 

materials, very strong and costly police 
systems must be maintained. 



APPROPRIATE TECHNOLOGY FOR ALASKANS 

i 

Alaska is not, as many people would 
like to believe, separate from the rest 
of the world. In fact, because of our 
richness in natural resources, we have 
become a focus of world attent 1 on - 



Lot» o* Natural Resource — Little Manufacturing 

The Alaskan economy is based on the 
export of natural resources and the 
import of manufactured products. Look 
around you. What do you "see that wa*s 
**de in ftl*sk*? How is money earned to 
buy products which are imported? 

Our economy has become tightly 

linked to the international economy. 

Dur i ng the i nternational economi c 

crisis which was described in this 



lesson, the income for the Alaska state 
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government Has cut in half because of a 
drop in oil prices. (The state 

government is the largest single 
employer in Alaska — about 16,000 workers 
in 1981.) 



Alaskan Values/ Al askan Lif estyl 



Alaska is a vast territory, with 
many diverse cultures. There is not a 
single set of values which are shared by 
al 1 Al askans. 

A common val ue , though , i s p 1 aced 
on independence and self-reliance. 
Another is pride in our magnificent 
state, for its beauty, resources, and 
the warmth of the people. 

Many Alaskans, in both rur^l areas 
and in the cities, value a lifestyle 
which places importance on subsistence 
fishing and hunting. The strength of 
the land, rivers, and coastal waters 
which provide sustenance. is of t^n seen 
as the source of our independence and 
sel i -rel i ance. 

Many A 1 askans 1 i ke to be i n control 
of the forces which influence the? 1 " 
lives. Being at the mercy of th* 

international economy is not a pleasant 
thought for many Alaskans. 
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Sustainable* 1 Economies and Lifestyles 

The current emphasis of the Alaskan 
economy on the exporting of natural 
resources and the importing of 
manufactured products can not 1 ast 
forever. Many of our natural resources, 
such as oil, are not renewable. They 
will eventual 1 y run out . 

Before thi s happens, Me need to 
develop a sustainable economy to support 
our chosen 1 i f estyles. Appropriate 
technology could provide some help in 
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doing so. A major goal of this course 
is to examine possible Nays of using 
appropriate technologies in Alaska, to 
work towards a secure and fulfilling 
future. 



Alaska: Wmmbmr of a Small Planet 

Modern technologies have helped to 
make the Earth a small planet. It is no 
longer possible to easily isolate 
ourselves from events of the world- It 
is increasingly difficult to live in 
such /a way that we do not influence 
other members of our planet. 

This is as true for Alaskans as for 
other citizens of the planet. 
J Therefore, a major emphasis of this 

course is to understand the world in 
which we live. In this way we will be 
better able to understand the needs of 
our own communities. 

The influence we h^ve on other 
people's lives means added 

responsibilities. The vast riches of 
Alaskan natural resources can be a 
powerful source of influence in our 
world. We need to ask ourselves how 
this power should be used in a world 
growing short of resources. 

Questions such as this have no 
simple answers, but are important to 
ask. In this cour » we will be asking 
many difficult questions. We are hoping 
that you will join us in searching for a 
few answers. 



THERE IS NO WORKSHEET FOR YOU TO COMPLETE. 
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INTRODUCTION 

The purpose of this lesson is to 
help you better understand what you read 
in the first two lessons. 

You will be defining a few terns, 
making a few calculations, and answering 

some questions. 

You might find the use of a 
dictionary helpful in completing this 
lesson. You might also want to discuss 
some of the information and ideas 
presented in the first two lessons with 
your teacher, other students, and 
members of your family. Probably your 
parents remember many of the historical 
events mentioned in these lessons. 



COMPLETE THE FOLLOW INS WORKSHEET. 
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APPROPRIATE TECHNOLOGY 



WORKSHEET 




1) Use som or all of the following words and phrases to define 
the word #C090ff . Try to define xt yourself* Then look at the 
answer given below. 



Here is one possible answer: 

An economy is a system of relationships between natural 
resources, people, and industries. The production of, selling 
of, and buying of resources and products are important parts of 
an economy . 



2) What does giroM* nation ml prod met Man? 



industries 
people 
products 
system 



relationships bet we e n 
sel 1 i ng and buy i ng 
natural resources 



t 
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3) What is meant, in Lesson #2, by mversge femrlf income mmr 
person'? 



4) Calculate the average yearly income per person -for the entire 
world- Try to answer this yourself, using the information 
presented in the table on the first page of Lesson #2. Then look 
at the an-w below. 



answer: 

Using the table on the first page of Lesson #2, we can make 
the necessary calculations. First we determine the total yearly 
income of the world. Then we divide this by the total number of 
people in the world. 



INCOME OF 
VERY 10W- INCOME 
COUNTRIES 



2.3 billion people X *230 per person 
•529 BILLION DOLLARS 



{continued on next pege) 
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INCOME OF 

LOW^ INCOME - 1 billion people ) 
COUNTRIES 

•1420 BILLION DOLLARS 



• 1420 per person 



INCOME OF 
HIGH-INCOME 
COUNTRIES 



1 billion people X *7960 per person 

•7960 BILLION DOLLARS 



TOTAL INCOME OF THE WORLD ■ (529 + 1420 + 7960) billion dollars = 

•9909 BILLION DOLLARS 

TOTAL POPULATION OF THE WORLD - (L. 3 +14-1) billion people = 

4.3 BILLION PEOPLE 



AVERAGE YEARLY INCOME 
PER PERSON 
FOR THE WORLD 



*9909 billion dollar* 
divided by 
4.3 billi on peop 1 s 



•2304 



If we divide this by 365 days, Me get the average daily 
income for each person in the world: $6.31 • This income must 
cover all expenses, including the building of highways and the 
manufacturing of military weapons. It is not the amount 
available for each person to spend. Also, we need to r e me mb er 
that wealth in the world is not shared equally. If you want, 
calculate the daily average income for a person in the very low- 
income countries (more than 1\2 of the population of the world), 
[answer: *230/365 = 63 cents 3 



5) Define the following words, 
might want to use a dictionary. 

embargo: 



In addition to Lesson #2, you 



recession : 
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6) In your own words, describe the crisis facing the rich 
countries, as presented in Lesson #2. Take your time, and do 
this carefully. You eight want to first reread parts of Lesson #2, 
and make an outline. The following quotation eight also help* 

for many years after Nor Id Mar 11, it was 
really the United Stat*** that provided both 
the 2 mpul se C motivation 3 to create the 
structure of international r el at ions and the 
sanctions [approval or punishment 3 needed to 
sustain it. But US influence on the rest of 
the world has been deel ining for many years- 

The decline is most definable in the 
statistical world of economics' fit the close 
of the war, our BMP mas half of the world 
total z today it has fallen to about 22 percent 
and continues to fall. Strategical 1 y, the US 
no longer overshadows the UiSR as it once d x id. 
ftl so , the political? economic, and even the 
military price of using our awesome military 
arsenal against another nation has risen 
s tee pi y in recent decades * Most important <?f 
all, our moral authority or power to inspire 
emul ation [imitation] *nd cooperation abroad 
has deteriorated more -apidl y than our real 
power. Some of this dtcline was inevitable , 
as the nations of He stern Europe regained some 
of their old stature, as the third world 
acquired new importance, and as the US 
tarnished its national and international 
image m 

John Hamilton 

US State Department desk officer for Tunisia 
quoted from an editorial in The 
Christiav Science Monitor, page 22, 
February 1, 1983 



(There is more room for your answer on the next two pages. 
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7) De-fine the following words and phriwt. In addition to 
Lesson #2, you aight want to uaa a dictionary. 

i*l aov 



innovative: 



sustainable: 



renewable resources: 
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8) Dttcribt three or More important {eiturN of appropriate 
technology. 



9) Do you think that appropriate technology can help solve the 
crisis facing the rich countries? What is your opinion? Give 
reasons for your answer. Clf you disagree with %am& of what is 
presented in Lesson #1 and Lesson #2, don't be afraid to say so!D 
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10) If you had complete control of Alaska'* natural resources 
and industries, what would you do?! Describe what life in Alaska 
might be like in the year 2000, if yo« could direct the future of 
the state* 



11) What do you think life in Alaska will actually be like in 
the year 2000? 



12) Do you think that appropriate technology has anything to 
offer to Alaskans? Why or why not? 
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CHAPTER 2 
A HISTORY OF HUNAN TECHNOLOGIES 



U sbtp* otr tools: thtraittr. oar tools 
shift «5, 



Matter , energy, vast reaches of space, and 
ti e e — these hardly seem the ingredients fear a 
planet teeming with life. On the firey anvil of 
the Solar System, our planet was born about 4.7 
billion years ago. 

While continents were being rormed and 
demolished, life took hold during the youth of 
the earth. The oldest known fossils are 3.4 
billion years old. 

Though life started early, many eons passed 
before large, complex plants and anieals evolved. 
About 40O Million years ago fish with primitive 
lungs crawled onto land and transformed into the 
first amphibians. At this tiue, until about 265 
million years ago, luxuriant sitamps covered much 
of what is now North America, Russia, and China. 
The dying plants and animals of these swamps 
developed into extensive beds of coal. The w 
formation of oil and natural gas deposits, mostly 
from dying plants in coastal waters, had also 
begun. 

» 

The acccumulatcd adaptations of the 
amphibians to conditions of life on land 
eventually gave rise to the dinosaurs, who ruled 
the planet from 200 million years ago until 
comparatively recent times — 65 million years ago. 

During the reign of the dinosaurs the 
beginnings of new lifeforms arose. By the 
time the dinosaurs mysteriously disappeared, 
flowering plants and mammals had become 
widespread. 

50 million years ago the ancestors of 
monkeys, gorillas, and humans were swinging in 
the trees. The major adaptive trends that would 
make the development of human culture possible 
had been established: agile hands and wrists, 
good eyesight, advanced hand^eye coordination, 
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and the passing of information from one 
generation to tha naxt by laarning. Bahayior Mas 
becoming Jeemerf, not just biologically 
inharitad. Social avolution mi joining 
biological avolution as a powerful forca. 

During tha aost recant 3 ail lion years the 
tool -using species has arrived — hueans. By 
400,000 years ago our ancestors were^ using fire. 
By 10,000 years ago they ware giving up the 
nomadic life of hunting and gathering to begin 
planting crops, develop cities, and to continue a 
revolution of technological development which is 
still going on. 

In this chapter you will learn about that 
technological revolution. You will also learn how 
people started to use coal and oil as sources of 
energy, resulting in technologies which have had 
far-reaching affects on our lives today. 



History is a window into the past and the 
doorstep to the future. It is not merely a 
collection of facts and dates to be memorized. 
The intent of this chapter is not to bore you 
with meaningless details, but to open horizons. 
It is meant to help you understand human 
technologies — to better understand yourself and 
your world. More importantly, it is to give you 
insight and power for shaping your own future. 



1 11 t im 4*tlls ot tbt f*st, bt robs tbt prtsnt, 
lit if a ni iji»m tbt ttst 

U Mf rob tbt ittve. 
lb* sttii §1 tir itstitf art itirisbti 
If tbt ttptrituts t1 w put. 

CkiMM (rtwrt 
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written by Jacob Bronowski, and' has 
the basis of a television series. 
The title is The Ascent of flaw. In 
this book there is a picture, of. an 
outline of a hand which appears 
very similar to the handpr ints^we 
made on the cei 1 i ngs of the 
buildings we lived in. It Mas 
probably made in a similar Nay* 

But what does Ht Man? 

The handprint in Bronowski * s 
book was made several thousand 
years ago 9 in a cave located in 
Spain. According to Bronowski , it 
says: "This is man!" 

The handprints are products of 
the human brain directing the hand. 
Some people would call this art. I 
prefer to cal 1 it technology, which 
to me includes art. Whatever it is 
called, the process, the brain 
directing the hand to produce 
something, is the same. * 



Human Imagination 

Bronowski presents an important 
di sti net i on of the human race. 

Art and science are both uniquely 
human actions, outside the range of 
anything an animal can do. And here 
we see that they derive from the 
same human faculty: the ability to 
vi sual ice the future, to foresee 
what may happen and pi an to 
anticipate it, and to represent 
ourselves in images that we project 
and move about inside our head, or 
in a square of light on the £ark 
wall of a cave or television screen. 
( The Ascent of Man, page 56) 

What Bronowski is talking about is 
i mag i nat z on , which he says i s un i que to 
humans. He compares the functioning of 
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" this imagination* to a telescope, 'a Nay 

of looking into the past and the future 

as only humans can. Bronowski calls 
this a gift: 

There are many gifts that are unique 
to man; but at the centre of them 
all, the root f rom v which all 
knowledge grows,"" ^Lies the ability to 
draw conclusions from what we see to 
what we do not see, to move our 
minds through space and t^ime, and 
recognise ourselves in the past on 
1 tbe steps of the present, < The 
>ftscen<t of ffan, page 56) < 

f 

We are about to put this "gift 11 to 
work for us and take a rol lercoaster 
ride through history. Along the way we 
. A **iA 1 look at some key stages in the 
history of human techno^ojjfV This 
technology, as you will see, is produced 
by the constant growing and widening of 
the human i maginati on . 



HUNTERS AND 8ATHERERS 

The . people who made the cave 
dr awi ngs were hunters and gatherers. We 
know this because some tools and animal 
bones were also found in 1 these caves. 
They were not the first hunters, nor 
were they the first type of humans. 

Mo^t Mnthrxtpolafists believe that 
the first humans were vegetarians. 
Anthropologists are scientists who study 
human cultures. 

The early humans probably 

originated in Africa, where they 
wandered about on the African plain 
sear chi ng for var i ous ki nds of pi ants to 
eat. Peoptte who wander all the time, 
rather than live in one set place, are 
called nom+ds - 
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Some of our distant ancestors 
decided to try a change of diet. They 
continued to eat p I ants , but the ma j or 
portion of their diet began to be meat. 
Thi a has had some f ar -reach i ng 
consequences, because meat is a mor e 
concentrated source nf protei n than are 
pi ants. 

The eating of meat reduced the 
amount of time these early hunters spent 
feeding themselves by two— thi rr!'*. In 
ov.ier words, if it took humans 30 hours 
a week to receive enough nutrition by 
eating 'plants, by eating meat they could 
receive about the same nutrition in 10 
hours • Thi s gave them more t i me for 
other acti vi t i es. 



Improved Hunting and Language: 
New Invention* 

Among other things, the hunters 
used their free time to invent better 
weapons and methods of hunt i ng . Over a 
1 ong per i od of t i me they devel oped axes, 
spear ^ , bows and ar r ows , traps, and 
snares- Huntt*rs improved on these tools 
by making them sharper , sturdier , and 
easi er to use. 

The discovery of fire allowed them 
to forge arrowheads, spearpoi nts, 

kni ves, and axes out of copper 9 then 
b r on z e , an d much later, i r on . 

The hunters al so had to learn to 
cooperate with each other to kill larger* 
ani mal s. To do thi s they had to plan, 
and i n order to p 1 an , they had to 
i mprove thn r communication wi th each 
nti,ci . Here was the birth of language. 
H. G. Wells relates the importance of 
1 anguace to humans. 

Until language had developed to some 
ex tent there coul d have been little 
\ thi nki ng beyond the range of actual 
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ex per i en£i, r or 1 anguage i s the 
x nstruwent of thought *t« bookensp i ng 
1 s the i nst rumen t of busintss. 1 1 
records and fixes and enables 
thought to get on to more and more 
complex ideas. It is the hand of 
the mind to hold and keep. ( The 
Out 2 ine a f History , page 92) 




Tht 1 Louis on Liu. 1 left represent some of the earliest made bv humans. Those 
<>n tht 1 r i >»h t .-ire from a later ^tav;e in the development of human toehnoloy>v. 
How are t hev dltJerent? What had humans learned? How do those tools differ 
t roil' t hose we use today? 



Hunters Forced To Become Nomads 

As h umar • s bee ame mor e efficient at 
hunting, they became capable of killing 
animals faster than the animal s coul d 
reproduce. Some groups of hunters were 
forced to move over wider and wider 
areas i n search of food . 
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Hunting cannot support a growing 
popul at i on i n one p 1 ace ; the limit 
for the savannah was not more than 
two people to the square mile. At 
that density, the total land surface 
of the earth could only support the, 
present popul at i on of Cal i f ornxa, 
about twenty millions, and could not 
support the popul at i on of Great 
Britain, The choice for the hunters 
was brutal: starve or move. < The 
fiscent of Man, page 45) 

The hunters moved over gr eo - 
distances. About a million years ago 
they were in North Africa. S*ven 
hundred thousand years ago they were in 
Java. By four f iundreci thousand years 
ago, they moved east tc China and west 
to Europe. About twenty thousand years 
ago, Ihe cave drawings we mentioned 
earlier were made in Spain. 

About 15,000 years ago Siberian 
nunters crossed the Bering Sea land 
bridge into Alaska. They might have 
been the first humans to arrive in North 
America. The cross i ng was made possi bl e 
the lowering of the sea, as the earth's 
water was frozen into the glaciers of an 
ice age. 



Culture: A Response To Environment 




The nomadic hunters encountered 
wi de-ranging di f f erences in c 1 1 mates and 
environments. I sol ated groups adapted 
to deserts, tundra, grassl ands, forests, 
coastal regions, and other environments. 
These groups diversified into many human 
cultures, each with its own technologies 
for survival. Differing needs and 

avai 1 abl e resources 1 ed to a fascinating 
assortment of cultures, from tie Bushmen 
of Africa, to the Eskimos of Alaska. 

Given the differences, there is 
much that is similar with all nomads. 
They al 1 have tools and shelter that can 
be packed up and taken with them as they 
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wander . Also, nomads tend to live in 
family groups or groups with a small 
number of individuals. 



Modern-Day NoMdi 

Some of the ol dest ex i st i ng 
cultures are nomadic. The Australian 
Aborigines have been around for forty 
thousand years. The African Bushmen of 
today, some say, are the original 
inhabitants of Africa. Eskimos were 
early settlers of Alaska. These ancient 
cultures have changed very little for 
thousands of years. Anthropol ogi sts 

di gging in prehistoric sites often f i nd 
the same kinds of tools as are currently 
used by members of these cultures. In 
some cases these people had been exposed 
to modern technological innovations, 
but choose to use their own tools, 

Other nomads have kept pace wi th 
the changing world. The Gypsys are an 
interesting example. Their name was 
given them by the ancient Greeks, who 
thought that they came from Egypt . 
Social scientists who have studied the 
language of the Gypsys think that they 
actually came from northern India. 
Wherever they originated, they exist now 
in most parts of the world. H. G. Wells 
noted in 1920 that they were found in 
all European countries, working as 
repairmen, peddlers, sh owme n, 

horsetraders, fortune tellers, and 
beggars. 

I remember, as a boy in 
Boston, Gypsies moving into empty 
stores in the summertime and 
tel 1 i ng fortunes. A few years ago, 
while I was sitting in a restaurant 
in Greece, some Gypsies came in 
selling rugs. Last year, a woman I 
know i n Juneau had the dents in her 
car repaired by Gypsies. They seem 
to wander all over the world doing 
whatever they can to stay al i ve, as 
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they have, for who knows, maybe 
thousands of years. 

— Paul He 1 mar 

Our early ancestors were nomadic, 
and perhaps we still have much of their 
blood in our veins. As Wells puts it: 

Ci vi 1 ization is so new a thing in 
history, and has been for the most 
part so very local a thing, that it 
has still to conquer and assimilate 
most of our instincts to its needs. 
In most of us, irked by its 
conventions and its complex i ties, 
there stirs the nomad strain. We 
are but half-hearted home keepers. 
< The Outline of History, page 698) 



THE FOOD PRODUCERS 

Humankind hunted and gathered food 
for several hundred thousand years 
before devel opi ng other methods of 
survival. Then people began to 

domest l cate animal s and to cul t i vate 




crops — to produce food, not just collect 
it. About 10,000 years ago humanity 
settled down. Direct control of animals 
and plants allowed the wandering tribes 
to bui 1 d permanent sett 1 ements. Soon , 
the human population began to greatly 
expand . 
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SEOfiMmiCAL ORIGINS 
OF OONESTICATE0 AN I HALS 



The first step in the food 
production revolution was the 

domestication of animals. Anieals Mere 
herded and iom even trained to carry 
loads or to do other work. Bronowski 
outline* how this took place: 
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The tequtnce of domestication is 
orderly. First coutt the dog, 
perhaps even before 10, OOO B.C. 
Then come food anima s, beginning 
with goats and sheep. And, then com*v 
draught aniAals Canimals that carry 
loads or do other work 3 such as the 
onager, a kind of wild ass. ( The 
Ascent of Man, page 79) 

Bronowski thinks that there might 
have been an intermediate si i between 
the stages of hunting and hording of 
animals. The Lapps, who 1 i ve in the 
extreme north of Scandanavia, are a 
modern example of this intermediate 
cultural' step. The reindeer, which the 
Lapps depend on as their primary food 
source, are still wild animals. They 
have not been domesticated. The Lapps 
simply move where the reindeer move. 

Even though the reindeer herds are 
in effect still wild, the Lapps have 
some of the traditional inventions 
for control 1 ing single animals that 
other cultures also discovered: for 
example, they make some males more 
manageable* as draught animals by 
castrating them. It is a lirango 
relationship. The Lapps are 

entirely dependent on the reindeer 

they eat the meat, a pound a head 
each Cper person] every day, they 
use the sinews and fur and hide and 
bones, they drink the milk, they 
even use? the antlers. ( The Ascent 
of Nan, page 48) 

During the 1890' s, Lapps were 
brought to Alaska to teach Eskimo people 
how to herd reindeer. We will talk more 
about thi s in a future lesson . 



A Habile Reservoir of Food 

Tended her d s of an i ma Is, 

domesticated or not, provide a "mobile 
reservoir of food, " a large quantity of 
food stored for the future. 
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Hunttrs and gatherers stored food, 
such as nuts, grain, and dried fish and 
meat. But they couldn't store great 
quantities of thi r, food to sustain their 
lives for very long. One reason for 
this is that their food was not found in 
one place. 



Planting Crops and Living in Villagers 

The nfxt major departure from the A 
hunting and gathering lifestyles of the 

nomads was the planting of crops. 
This led to one of the most dramatic 
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changes in human culture, the settling 
of villages. Humans Mere increasingly 
taking control of their environment. 

What made this possible? According 
to Bronowski, it was a combination of 
human and natural events. 

We have ai ready mentioned that 
humans, from the earliest of times, were 
eating plants. In most situations it 
was necessary to continue eating pi ants, 
because meat i s not a good source f or 
some nutrients, such as vitamin C. 

It is not difficult to imagine an 
early nomad planting and tending a crop. 
Ear 1 y peop 1 e had shown con si der ab 1 e 
i n vent i veness in i mproving tool s used 
for hunting. But to speed up the bi rth 
of agriculture, a "strange and secret 
act of nature" appeared. The world 
cl i mate began to change. The 
temperature rose and the ice that 
covered much of the world began to melt. 
With this climatic change came a new 
burst of vegetation. 



A New Variety of Wheat 

In the Middle East a new variety of 
wheat appeared, called "Emmer." It was 
an early form of the wheat now used to 
make bread. This bread itheat was 
plumper than ear 1 i er forms, and had an 
unusual characteristic — the seeds were 
so tightly clumped together that the 
wi nd coul d not b 1 ow the seeds of f the 
pi ant . 

Th i s qual i t y made the wheat easi er 
to harvest . It al so made the wheat 
dependent on farmers , because i t caul d 
not easily disperse its steeds in the 
wi nd to reproduce i tsel f . PI ant and 
humans had formed an al 1 iance which 
benef i ted both . 

Agr i cul ture started about 10, COO 
vear s ago i n the Mi ddl e East . There 
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were similar occurences in other parts 
of the world. Evidence indicates that 
prehi stor ic agricul tare in North and 
South America began with a relationship 
between farmers and corn which was 
similar to the one found in the Middle 
tdst between farmers and wheat. 



Agriculture Give* Ri 
to Nfw Technol ogi «»- 



Foil owi ng the estab 1 1 shment of 
agriculture there was a burst of 
inventions: the plow, harnesses for 
oxen, the wheel, sails for boats, and 
bricks, to name a few. I he new farmers 
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also began building permanent houses, 
often grouped together in villages. 



and Method* for 

Measuring Tim and Land 

Wi th agr i cul ture came the need to 
understand the seasons. Farmers had to 
learn how to predict the passing of days 
more accuratel y and over a longer period 
of time. They needed to know when to 
sow and when to harvest their crops. 

One of the ear I i est ways of 
reckon- ng time was by observing the 
changing phases of the moon. From f ul 1 * 
moon to full moon is one month. This 
mi ght be how t i me was measured l n the 
book of Genesis in the Bible: 

.... if one reads the great ages of 
the patriarchs who lived before the 
flood as lunar months instead of 
years, Methuselah and others are 
reduced to a credible length of life. 
But wi th agr i cul ture began the 
difficult task of squaring the lunar 
month with the solar year; a task 
which has left its scars on our 
calendar to-day. Easter shi f ts 
uneasily from year to year, to the 
great discomfort of hoi i day— maker s; 
it is now i neon ven i ent 1 y ear 1 y and 
now late in the season because of 
this ancient r&^&r&nce of time to 
the moon. < The- Outline of History f 
pages 98 & 99) 

The angle of the sun on the horizon 
is a method used to measure the 1 ength 
of a year . The 1 unar month and sol ar 
year are still the way we perceive the 
passage of t i me. 

As you will learn in a later 
lesson, the history of timekeeping and 
the history of technology seem to run 
al ong parallel li nes. 

The need to measure agricultural 
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land spurred f on the development of 
geometry (gto » earth; metry * to 
measure). The skills of measuring land 
contributed to the development of 
mathematics. And mathematics 
greatly facilitated the 
development of science 
and technology. 



In the next lesson 
we will discuss the 
emergence of c i t i es and 
the birth of science. 




COMPLETE THE FOLLOW INS WORKSHEET. 
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1) In the introduction to thi « chapter you we presented with 
the central core of an evolutionary philosophy. * 

♦ 

The first 4«sson of this chapter leads you on an excursion 
through the early stages of human culture. I rnxgination is 
presented' as being a unique gift which sets humans apart from 
other animal s. 

How do you think "that imagination and the fol lowing v adaptive 
traits have led to the development of human civilization? 

1) agile hands and wrists 

2) good eyesight 

3) advanced hand-eye coordination 

4) the passing of information from one generation to the next 
Use your i magi nat i on to answer thi s question ! 



f Thepnes of evolution are frequently hotly congested* Often it is claiaed that the philouphf of literal n$ is 
the foundation of these theories, leaving no root for religious beliefs. He, the authors of this course, do dot 
see evolution thtories md spiritual beliefs necessarily in conflict Kith each other. Personally, ** feel, as E. 
F. Schuuchcr did, that a world-vie* b*sed on nitwits* is a dreadful blight of miter n tiees. But ** believe 
that the understanding of Material ev «tion is otu still p*rt of a greater awareness that can lead to spiritual 
attainments. What we would like to Set is the abolishment of siiphstic 'either-of - arguments which are often at 
the center of the confrontations which divide the huean race. 
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2) If a human generation i % considered to be SO years in length 
how many generations have passed since humans first settled down 
to an agricultural way of life (10,000 years ago)? How many 
generations since fi^e was first used by humans <4<X), OOO years 
ago)" 7 Mow many generations since early primates, our ancestors, 
were swinging in trees 50,000,000 years ago? 



answers: 200 generations since agriculture began 

8000 generations since humans first used fir 
1,000,000 generations since early primates.. 

V 

3) Describe how ancient vegetarians became hunters and 
gatherers, and then settled down to an agricultural way of life*. 
You might want to make an outline before attempting to answer 
this question. Use all of the following words and phrases in 
your description. 



new i nventions 
agr i cul ture 
meat 
f i re 

cooper at i on 
1 anguage 

change in climate 
crops 



Emmer 
nomad 

vegetar i an 
metals 

i oiprayed hunting tool s 
hun t i hg and gather i ng 
improved agr i cul tural tool s 
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4K It is often theorized that language and cooperation developed 
as a consequence of hunters needing to communicate with each 
^ her and to work together. 

Pretend that you have a time-machine and have travelled back 
to the time of the hunters. Describe the hunters as they try to 
invent language and prepare for ^he hunting of the dangerous 
mastodon 1 (You might try communicating with a f.-iend without 
ii5i rig words 1 ) 



~> Language is a powerful technology. "Definitions" are tools 
of language- A definition is an approximation of meaning, used 
to simplify our thinking process. Rarely is a definition 
e>: tr emel y accurate! 

Design your own definition of the word techno 1 ogy* Then 
dei de, according to your definition, whether or not a spider web 
is a technology- Also, decide whether or not a nylon fishing net 

a technology* If you decide one of these is a technolgy and 
the other is not , explain why. 
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6) Large-scale agriculture is a newcomer in Alaska* Most of our 
food is now i mported , but the hunting and gathering tradition 
lives on? Subsistence and sport hunting and fishing, and the 
gathering o<feJberries, are highly valued activities of our 
culture. Commercial fishing, an important industry in Alaska, 
remains as the most extensive form of hunting in the world. 

What are the sources of the <food which sustains your life? 
Hunt i ng and gathering? Agr i culture 9 Ex pi ai n , 



7) Methods of food storage were important technologies in the 
development of human cultures- What methods of food storage do 

you use' 7 



8) The technology of agriculture led to the birth of techniques 
f or measur i ng t i me and 1 and * How do you think the development of 
these ski i 1 s infl uenced the further devel opment of human culture? 
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9) Look at the cover of this course. Does it "tell" you 
* anything? Does it have any meaning for you? What is your 
interpretation of the cover? 




lO) OPTIONAL QUESTION: The hunting and gathering nomads 
populated the world. New environments and long isolation of 
various groups of people led to the evolution of many races. 

What is the history of your own family? Where did your 
ancestors come from? How far back can you trees your family? Do 
you sometimes feel the wandering no«ad spirit in your blood?' 



11) OPTIONAL QUEST I IN: Billions of years passed slowly by while 
life transformed int > animals which could move about on land. 
Hundreds of millions of years led to the arrival of intelligent 
primates and eventua ly to early humans. A fe» million years 
culminated in human cultures which used fire and hunted for meat. 
A fe» hundred thousand years were enough for t e growing 
inventiveness of the tool -using humans to lean how to 
domesticate animals, cultivate crops, settle villages, and 
develop language. In a mere 10,OQO years , a fleeting moment in 
the? vastness of time, we enter the world of today. 

Many a thinker has wondered if the people of today have 
adapted to the speed of change which we live with in the 20th 
century. Clearly our history shows an ever-increasing rate of 
change which our ancestors have adapted to. But has the rate of 
change passed our ability to keep up with it^ What do you think'? 
What is your opinion' 7 (Use your own paper.) 
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Maehu Picchu, in the Andes Mountains of Peru 



"The streets of a city that none of us has ever 
seen, in a culture t)u\t has vanished. Mortarless 
joints and cushioned faces of the granite blocks 
characterize Inca masonry." -Jacob Bronowski 



A HISTORY OF TECHNOLOGY 




[In the ancient city of Alexandria] clearly *err 
the seeds of, the modern wrld. Kbit prevented thew 
iroi taking root and flourishing^ Hhy wsteid did 
the test sluwter through a thousand firs of 
darkness until Colunbus and Copernicus and their 
cootenporanes rediscovered the *ork dove m 
ftlexatidria'* 1 cannot give you * suple ansner. 
But I do kno* thist there is no record, in the 
entire history oi the Library dt Alexandria) r thit 
any of its illustrious scientists and scholars ever 
seriously challenged the political, ecouonic and 
religious assinptions of their society, Ihe 
pertinence oi the stirs nas $uestion?d', the justice 
of slavery nas not. Science and leaning in 
general nere the preser¥e of a privileged /f*. Ihe 
vast population of the city hid not the vaguest 
notion of the great discoveries toeing place mthin 
the library. 

Carl SftQift 

CostoSi pige 335 



INTRODUCTION 

The devel opment of agricul ture 
provided the technological basi 5 for a 
new way of life- 

In this lesson we discuss £he birth 
of cities ard so*e of th* accompanying 
changes in human society. New 
technologies played a major role in 
these, changes . 

"Science" had its begi nni ngs i n the 
early cities. In the ancient Greek city 
of Alexandria many f ert i 1 e minds were 
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brought together* Though many of the 
records of Alexandria were destroyed by 
the Romans, the Moslem Arabs managed to 
save much of the accumulated knowledge, 
to which they added tKeir own 
achievements. 



While reading this • lesson, you 
should take notes. You will be asked to 
make an out 1 i ne f r om your notes , and to 
summarize the lesson. Not only will 
thi s hel p you understand the i deas 
presented here, but it is good practice. 
The or gani z i ng and processi ng of 
information is a useful skill. 



THE EHERBENCE OF URBAN SOCIETY 

Nomads roamed the world* for several 
hundred thousand years. The . development 
of agriculture and the settling of 
villages, about 10,000 years ago, set 
the stage for further changes in human 
society. 

Increased control over food 
production eventual 1 y led to the 
establishment of cities. New 

technologies mad? th^s a possibility. 



TittkMoing, TetplNp and 8nd« 

Agriculture had given timekeeping a 
gr--ter meaning. The need to know when 
to plant and when to harvest Wcis 
probabl y one of the reasons for the 
building of temples, as centers for 
ti mekeeping. 

There had coon? into the 1 i f e r f man 
wi th his herdi ng and aqncul ture, 
sense of a difference between the 
parts of the year and of a 
difference between day and day. Men 
were beginning to work — and tc need 
days to rest. The temple, hy its 
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festivals, kept count. The temple 
in the ancient city was like the 
clock and calendar upon a writing 
desk. ( 1 he Out! me- of Hi story f paqe 
179) 

Timekeeping was only one function 
of the temples. They were built to the 
glory of some being or natural phenomena 
which humane considered to be greater 
than themselves, or that symbolized some 
quality which they adored. These gods 
took many forms. There were sun gods, 
i ippopotamus gods, hawk gods, and cow 
deities- There were monstrous male and 
female gods, and there were gods that 
were 1 nnip-> of meteoric stone which had 
fallen miraculously out of the sky. 



\ 




tgyj^tiAil of 




dnrkncsJi god , 




X 



wife cf Anulns.aLfo 

tlui Terrible Orur 




The chnerfiil 



Tmmp 1 cr* Sffrvtd a» Coawaunity C@nt«r« 

f emp 1 es necame the center of other 
activities as wfl 1 . Commercial 

p^hanqes and histories of event ^ were 
recorded, using early forms of writing. 
Writing, < omput at i of , and methods of 
measurement have their hir th m temples. 



The 



ear 1 y pr i est s , or keepers of 
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the temple, were also doctors and 
magicians. People often went to them 
for medical help and guidance. The 
priests also led festivals and the 
celebration of other events. In this 
way the communities were hel^d together - 
It was around 4he temples that cities 
were biii It. \jj e m many modern cities 
exhibits a similar structure. 



While I was growing up in 
Boston, the city was divided into 
parishes of the Roman Catholic 
Church, each with its own church. 
When you asked someone where they 
were from, often they would give 
the name of their parish church. 
If someone had asked me where I 
lived, I would say Blessed 
Sacrament Parish. In this way the 
communities of Boston, a modern 
metropolis, were held together much 
like the ancient cities. 

--Paul Helmar 



Cities were not merely larger 
vi 1 1 ages. The ways of 1 1 f e — the 

lifestyles — were quite different. Most 
villagers re food producers, while 
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most of the mrtium dwellers were not 
directly engaged in the production of 
food- ("Urban M is an adjective which 
means "pertaining to or located in a 

city. "> 

The peop 1 e in the c i t i es were 
rulers, admi r.i strator s, soldiers, 

pr x ests, scribes, craftsmen , and slaves. 

Slaves provided the basic source of 
energy for much of the labor in cities 
for three thousand years. They also did 
much of the work on farms and fought i n 
wars* To a lesser degree, slavery has 
continued into the 20th century. 



Urban Life Bives Rime 

to 

New Technologies 



The needs of a 1 arge urban 
population living on a small area of 
land are quite different from the needs 
of villagers surrounded by the fields 
which they tend. Many technologies were 
invented to meet these needs. 

A great quantity of fresh water was 
needed for drinking and bathing. 
Systems for the disposing of waste water 
became a necessity , 

The new urban popul ace had to be 
fed - Thi s was accomp 1 i shed by the 
introduction of a more productive 
agriculture, b^sed on extensi ve 
i r r i gat i on sys tews. 

The needs for water were gradual ly 
met by the invention *nd construct i on of 
dams, levees, reservoirs, canals, and 
tunnel s. 

The early cities developed in the 
great r^ver valleys: the Tigris and 
Euphrates Rivers of Mesopotamia (modern- 
day Iraq); in China along the Yellow 
River; in the Intfus River Valley of 
Pakistan; and along the banks of the 
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Nile Rivw in Egypt. 

The Sumerian and Egyptian societies 
Mere the foundation -from which sprung 
eodern Western Civilization. The 
Egyptians, although they established 
cheir cities somewhat later than the 
Suoterians, were wore successful. Their 
culture became greater and more 
enduring. This was due, at least in 
part, to a quirk of nature. 

In the eleventh century B.C. (about 
320O years ago), the Euphrates River 
changed its course- This proved to be 
more than the Sueer i an irrigation 
systems could cope with and was partly 
responsible for the decline of their 
civilization. Another t water-related 
problem might have contributed to the 
decline. Recent studies suggest that 
Sumerian agriculture suffered from salty 
and waterlogged soil, as a consequence 
of irrigation. *. 

The Egyptians were much mare 
fortunate. The Ni le River flooded 

naturally with unfailing precisian, 
fertilizing their fields and leaching 
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away *alts. Apparently they did not 
have the waterlogging problem faced by 

the Sunenans. 



Specialization, Trade, and Honey 

With the development of cities came 
an increase in the divifiwm mf Imbor. 

Many s types of work bec^^e highly 
speci al izsd. People of various 

occupations became dependent on the work 
of other people — for food, raw 
mater laU, and for manufactured i terns. 

Trade between people took on a new 
importance. To facilitate trade, 

systems of exhange were developed. 
Money became an important means to 
standardize the values of goods and 
servi ces. 



Transportation and Communication 



As the people within cities came to 
rely more and more on e|ch other and on 
imports for survival, transportation 
and communication became important 
necessi t i es - 



Natural resources had to be 
imported into the cities, and trade 
between cities was established- 
Extensive road systems, bridges, and 
ships were built- 




Egtfptiazt ship on thz ~RcJL Sax , jihnit 1150 B*<?. [f\vm Torrs "Aiici&d Shift 3 
Mr. r^iiiKtiin Tnle mils attention to the rope try** *n tins illustration, stiffening the hcatu 
nf the shij*. No utliiT such u*e ul the tru»B i* known until the <luyti of MikUta engineering. 
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Consider the earlv Sumtrian 
civilization. The Tigris-Euphrates 

Valley mas lacking in many natural 
resources. There was clay available for 
making bricks, but there was no stone 
for building palaces, temples, -and 
/ ) tombs. Stone blocks and timbers hAd to 

' be haul ed over 1 ong di stances to the 

bui Idi ng sites. A transportai ons system 
was a necessi ty . 



Law* and Sover nm e n tm 



•i 



Society was becoming very 

i n t+rd*p*u*#n t and the int,jpracii on* 
between individuals and groups of 
individuals was becoming complqpc. 

The urban way of 1 \ f.e was 
becoming i ncreasi ngl y dependent on 
technologies. This is reflected in some 
of the first laws ever to be written. 

In Mesop/bt ami a, the 1 and between 
the the Tigris and Euphrates Rivers, 
huge irrigation systems were built by 
the Sumerians. Maintaining these 

systems was of central importance to the 
soc i ety . Accord i ng to Si gvar rt Str andh : 



After the powerful ruler Hammurabi' 
had united the many small kingdoms 
along the Tigris and Euphrates in 
the 1780*s B.C. Cabout 3765 years 
a£fo3 9 he proclaimed a law whicfi 1 ^ 
aimed at coordinating the operation 
of many networks of basins and 
canal s which ^ere then in use. 
Hammurbi's famous law .was mainly a 
handbook for ttfe organization and 
admin i str at ion of the irrigation 
system. The 1 aw 1 aid down the 
obligation of each citizen to 
contribute to the maintenance, 
operation and extension of the 
system. Al so, there were detai 1 ed 
paragraphs about the pun .shment for 
any neglect of these obligations. 
The <sl ightest disobedience or 
negl i g^nce in fulfill! ng the s£ate' s 
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severe requirMtntft mas seen <-a* a 
cardinal cridt. It was vital for 
the whole society that the 
irrigation system worked - 

(/) History of t/>e Nzchin*, 
pages 169-170) 



ui-as i U'Ttu.* il\ vintouchcd hv t hi- 
Nil*- s JliMiii-. b\ digging k-^di-T i-;*n- 
.il- mi i, whu n sWtrU-d far upstrr.im 
m| Hm- » i f m cjwi«>tiun The WiiWT 
Ihi'li iillnwi-il i*' IfK'kli 1 dnwn 



wards, from basin l<> basin dn, whi'ii 
d iims in iht- walN bvtwiin thv-m 
wi-rv opened Thus, llu soil in ihc 
basins w as [hnruughn soaked Sinn 
1,4 r irngaiii*i. s\ slrins ui'i'un'fd in 
other rnri\ n\ it eulturv* 




Survival in the early cities, ajs in 
the modern cities of today, depended on 
the close coordination of many people 
and their tfcchnol ogies. Laws and 
governments ^ith va t powers took on the 
role of controlling this basis for 
survival. Unlike today, there wav very 
little separation between the power ?> of 
religious leaders e d other leaders of 
ancient society. 



Urtsan Society 

Irt summary, / urban society had 
become a "tightly interdependent way of 
life. The relVti onshi ps between 

i nd i vi dual s, economic systems, 

religions, and governments had been 
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greatly affected by the development of 

technologies. And, many tecnologies had 

been developed as a consequence of the 
t^^ Mergence of urban society. 

Many of the features of human 
cul tur e that or i gi nated dur i ng these 
times are still with us today. Many 
people still live in cities. work at 
highly specialized jobs, use money as a 
means of exchange, are subject to the 
1 aws of strong governments, and are 
highly reliant on imported raw materials 
and food. 



The Building of Empires 

The power wielded by leaders of 
ancient cities was often absolute. 
Rul ers were frequently worshipped as 
gods. 

Empires were formed by bringing 
many cities under the control of one 
leader or government. Technological 
achievements were grandiose, ref lecting 
the status of the rulers. 

The Pharaohs of Egypt built mighty 
empires, graced with great cities, 
beautiful temples, tombs, and palaces. 
Some of these structures are the envy of 
modern engineers, not only for their 
size, bat for the precision with which 
they were bui It. 

It took decided skill in measuring 
di stances and angl es to transfer the 
plan of such a structure as a 
pyramid from the drawing to the 
site, and the engineei — architects of 
Egypt have left conclusive evidence 
that they possessed that ski 11. The 
average length of the sides of the 
Great Pyramid at Gizeh of Khufu, or 
Cheops, the Greeks called him, 
was 755 feet 9 inches at the base. 
Two of the sides varied from that 
figure as little as I inc*}, and two 
of the angles were but 3 or 4 
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minutes in error. ( Thv History of 
Eng inwring , pages 24—25) 



The Great Pyramid dates from 2700 
B.C. (almost 4700 years ago) and is only 
one of the monumental building 
achievements of the Egyptians. To build 
this pyramid, the Egyptians u^ed only 
the simplest mechanical principles and 
tools: wedges, mallets, chisels, 

straight levers, the inclined plane, and 
rollers made of hard acacia wood , So 
f ar as can be 1 earned from the 
excavation of ruins, from inscriptions 
on monuments, and from written records, 
there was ver^ little advance in 
building techniques during the four 
thousand years of Egyptian rule. The 
great achievements of Egyptian building /v_. 
is not seen in technique, but in three 
f actors: 




One was the great supply of human 
I abor • . . 

The second determining factor- P .was 
the concentration of these vast 
armies of workmen under the absolute 
control of a single man and his 
lieutenants. Neither time nor cofst 
made any difference to a Pharaoh 
once he made up his mind to build a 
tomb f c hi rcsel f whi ch woul d stand 
forever, or to shift the course of 
the Nile so that the desert might 
become fertile. Egypt i an 
engineering M#as in the grand manner i 
its achievements were on a scale 
befitting one who called himself 
both god and ki ng . 

The third factor.. -was the great 
quantity of building stone in the 
1 edges of the Upper Ni le Val 1 ey . 
( J he History of Eng inhering) 




A Kiritf Neter.khet'» step pyramid, 
the first muriurnentaJ structure* to be 
built of ■ lone. 

B Lor giUidinai-section o{ the 
pyramid, which was originally built 
as a mas tab a {a ) Th** birtia! 
chamber <bi was situated at she foot 
of a 91 -ft (2V ml shaft However, 
Imhotep caused the dimension* of 
the structure to be increased, and 
the building was given vn evtrs 
layer of stone ail around (r i After 
that, the eastern wali was jncirased 
(di, and, later, the entire ilructure 
was incorporated mio the pyramid 
ir) Later stilj, Imhotep caused 
further additions [f i in he made 
{ff ' Tombs lor meml»er* of the royal 
fa mtly 

C Underneath the pyramid is «< 
maze of gaUe nes and shafts Certain 
ga!l**nes were intended fur use as 
tombs for members of Neter khef* 
family, whereat others i*rr* U> 
connect the burial rhumlx'fs 
one another as the pyramid was 
bink Some of the shafts arid 
tfaiieries may, however, have tw*en 
m«i»r tmlv in order to Jrud grave 
' robber* astray (u i The luneral 
temple 




L) Severn! temple* and ptdaces 
were erected uruunci the pyramid, 
rnd thf whole area was surrounded 
by a high 
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THE BIRTH OF SCIENCE 




TlZ^rarufcr the LTt w £&i~~ 

(silver ciTiN cr" jjjrim^'j'iw . Sill* 261 B.C.; 



In 332 B.C. (a little more than 
2300 years ago), Alexander the Great 
conquered Egypt. He also conquered much 
of the surrounding territory, creating 
an empire which extended from the 
Adriatic Sea in the east to the Indus 
River in the west. This is the region 
between the modern-day countries of 
Italy and Paki stan. 



Th» tt Co«Mpolit«n City- of Alexandria 

Al ex andar est ab 1 i shed man y new 
cities. The greatest city he founded 
was at the mouth of the Nile River in 
Eqypt . He named i t after himsei f , 

Alexandria, and in tailed Ptolemy as 
ruler - 



Under the Ptol emai c dynasty, a 
fabulous university (cal led a museum) 
and library were built. Soon after, 
Alexandria became one of the greatest 
caswopolitmm cities. 




As GR6AT 
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A cosmopolitan city is one which 
has cultural influences from many parts 
o-f the world. Cosmopolitan comes from 
the ^reek word "kosmos," which means 
"universe" or "world." Alexandria aptly 
lived up to this term, because it had a 
population which represented many of the 
major civilizations o-f the world- The 
largest number of people were Greek, 
Jewish, Persian, and of course, 
Egyptian. Through the intermingling of 
varied cultural experiences, new ideas 
about mathematics, philosophy, religion, 
and the natural world were -farmed. 



Language as a Key 
to the 

Broadening of Human Ideas 

The Greeks brought to Alexandria a 
rich, expressive language which became 
widely known and used throughout the 
empire. Much of this language had been 
adapted from other civilizations. 



Ancient Greece. ... had taken over the 
Mediterranean alphabet and perfected 
it by the addition of vowels, so 
that reading and writing were now 
easy arts to learn and practice, and 
great numbers of people could master 
them and make a record for later 
ages. ilhe Outline of History, page 
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It is from records written in the 
Greek language, and later through the 
Arabic language, that we are able to 
read about the discoveries and 
innovations made in Alexandria. 



The Beginnings of "Science" 

Aristotle (384-322 B.C.), Alexander's 
teacher, was the most influential 
philosopher of this period. 

Aristotle set up his own school in 
Athens (called the Lyceum) on the Greek 




A Page of a Manuscript 
Copy of ihk Koran, the Biiilk ory 
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mainland, with fund* ha received from 
Alexander. According to Wells: 

Tha peculiar relation of Aristotle 
to Alexander the Great enabled hie 
to procure means for his work such 
as were not available again for 
scientific inquiry for long ages. 
He could command hundreds of talent 
Ca form of money 3 for his expenses. 
At one time he had at his disposal 
a thousand men scattered throughout 
Asia and Greece collecting aw* ter 
for his natural history. They 
were, of course, very untrained 
observers, collectors of stories 
rather than observers? but nothing 
of the kind had ever been 
attempted, had even been thought 
of, so far as we know, before his 
time. Political as well as natural 
science began. ( 7/>e Outline of 
History, page 303) 

This was the beginning of organized 
science, a systematic collection of 
observations for the purpose of trying 
to understand the wor Id. 

The funds for scientfic research 
were short-1 i ved: 

The early death of Alexander ind 
the breaking up of his empire, 
almost before it had begun, put an 
end to the endowments Cthe 
financial aid] on this scale for 
2,0OO years. Only in Egypt at the 
Alexandrian Museum did any 
scienti f ic research continue, and 
that only for a few generations. 
( Th* Outline of History, page 303) 

For about one hundred years the 
Museum at Alexandria flourished. People 
came from many pi aces to study and 
contribute their experience in many 
fields of knowledge. 
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Religion and Science 

As its name implies, the Museum was 

originally founded to study religion. 
The "Muses" were nine Greek goddesses 
who presided over literature, the arts, 
and sc i ence. Centur i es 1 ater , other 
great universities, such as Oxford and 
Cambridge in England, and Harvard in the 
United States, were established to study 
religion . nd to train Christian priests 
and mi ni sters. 



Today, many people consider science 
and religion to be quite separate 
pursuits. During the time of Alexander 
there was no such separation. Indeed, 
some scholars of the 20th century find 
no clear distinction between science and 
rel i gi on. 




"In this worship of Serapis, which spread 
very widely throughout the civilized world 
in the third and second centuriee B.C., we 
see the most remarkable anticipations of 
usages and forms of expression that were 
dest ined t o dominate the European wo rid 
throughout the Christian era, The 
essential idea, the living spirit, of 
Christianity was, as we shall presently 
show, a new thing in the history of the 
mind and will of mrn ; but the garments of 
ritual and symbol and formula that 
Christianity has worn, and still in many 
countries wears to this day, were 
certainly woven in the cults and f staples 
of Jupiter, Serapis, and Isis that spread 
now from Alexandria throughout the 
^ civilized world in the age of theocrasia 
(the fusing of one god with another) in 
the second and first centur ies before 
Christ." (p- 353, The Outline of 
History) • 



Som Great Alexandrian Scientists 

.* 

The eain thrust of the rmmmmrch at 
the Museum wa§ directed at science and 
"the language of science" — eatheeat i cs. 
Many of the people who studied there 
were pioneers in these fields. To list 
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all of their n«Mt and achievements is 
beyond the scope of this lesson- We can 
only mention a -few and highlight their 
efforts. 

Beet known among the mathematician* 
was Euclid. Hie book, Elements of 
Beom&try, ha» undergone almost as many 
printings as the Bible, and ha*i been 
read -for 2,000 years by students from 
all over the world. <You have probably 
studied much of his work, if you have 
studied geometry.) 

Eratosthenes measured the size of 
the earth and came within fifty miles of 
the true diameter. 

Archimedes was the first to 
describe and show how simple tools work. 
These tools, called the "nighty five" — 
lever, inclined plane, wedge, screw, and 
the wheel — are still the basic 
mechanical tools used today. 

Archimedes also formulated many 
mathematical theories. One of these, 
known as "Archimedes* Principle, " 
describes the weight of an object 
immersed in a liquid. It states that 
the apparent loss of weight of a 
floating object is equal to the weight 
of the liquid that it replaces. 



"Speculative Philosopers, " 
Not 

Practical Inventors 

Most Alexandrian mathematicians and 
scientists were #jp«c«J etiv* 

*ei i asophmrs . They were more interested 
in speculating, which is to think about 
ideas, than in the practical 
applications of their discoveries. 

One notable exception was 

Archimedes, who built ingenious 
machinery for defending his native city, 
Syracuse, against the Romans. 
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Archimedes 1 "mighty f ive" tools, and how they work. 



D The chejwcterietke of * lever are 
that H pivot* round a fulcrum and 
th%t H move* umWr th* influence of 
an applied tore*, or effort, and a 
load. Two applkeiion* of the two- 
armed Wver are ehown bora: the 
oar (I), wneee fulcrum it the row- 
look* and the aoamaaaa balance 
(U.The amount of aiptifinoUm of 
Iha effort applied to a lever It 



known aa tha aMchaAloal advan- 
tage; tha effort it umreeood in th* 
aama proportion aa tha ovUnoc 
b e t we en tha effort and iha fulcrum 
oaoaadt tha dittence b otwoow th* 
f ukrum and tha weight. Tha 
baknot hara it in a ttat* of 
equihbrtum b actus* a lt h ough the 
otyeott in tha teak <a) weigh more 
than th* weight on tha hook ic I, 








their dtttAncc* ft, d> from the 
fulcrum (r| art in in van* proportion 
to thair weight* 

t Tha wheel (I) can ba reg&rded at 
a out atintd lever capabk of 
rotating through JtO* round a 
fulcrum that » tha a*Je. On* c t# 
old tat known tliuetration* of a c*rt 
with w h o oU (Z) t* part of * 
Sumerian pktograph, which hat 
b**n deled to c. 3500 BC 





tha wedge's tidaa (6). TSoaa force* 
art together greater than th* fore* 
acting on tha wedge'* baa* in tha 
*»me proportion at th* axie of th* 
wadga baart to it* baa*, 
C Arcrutnedee regarded tha tcraw 
*t th* circular analogy of th* 
inclined plana, and hit ronton for to 
doing it Liiuetreted hora. If a right- 
anglad paper truugie it wound 
round a cynodrteai penciL starting 
with on* <e) of th* two eateller ttdee 
running parallel with tha pwncil, th* 
pitch of th* screws thread* will b* 
marked by tha Hypotenuse 



A An incUnad plana ia a Hat turfac* 
at an angia to tha horizontal To 
koap an object (a) in place on en 
inclined plana, a fore* it required 
that ti equivalent to tha proportion 
of tha object's total weight thai th* 
inclined piere's height Q>) baart to 
tit lergth <c), if tha fore* it parallel 
to tha inclined plana and directed 
Coward* itt top, and if friction it 
ignored. The weight of an ofcject 
retting on an incUnad plana may bo 
divided into two component*, one 
Acting At right angim to, and th* 
other acting paraileJ to th* inclined 
piano; tha fore* needed to move tha 
o b j ect up tha inclined plane mutt 
exceed that of tha parallel 
component, which geta •mailer aa 
Iha length (c) o/the inclined plane 
exceeds it* height &)-w*th tha 
simple machine*, any dec meet in 
force it accompanied by a 
reciprocal i ner t a aa in distance. 
B The wedge it baaed on tha tame 
principle aa tha inclined plana. 
Whan a wadga of regular taction I* 
driven into a piece of wood, for 
inetanoe by a force acting at right 
angle* to tha wedge'* bene ia), a 
force acta at right angle* to each of 
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C Hero • tinging bird*. Watrr flow* 
from the ton's heed into a covered 
container tf). Air is then forced out 
of the container through pipe* 
leading to whittles inside tht bird*. 
When the water ieveJ nae* above 
the (op of * pip* (c) covered by a 
cope -which Wis in water at its 
tower end and ia mounted wtfh ita 
top slightly above the top of the 
pipe -the pipe and cope together 
work aa a siphon, and the water m 
emptied from container « into 
another container id). A similar 
uphon arrangentent (2) is built into 
this container, which alio contains a 
float if) to which a rope ig) ia feed. 
The rope ia wound once round a 
routing ptilar lfc ) and camea a 
waight (i) at ita other eod. When the 
water level -and. thui. the float- 
rues in container d, the piliar with 
tta owl rotate* until tht watar levaf 
haa naen ao high that the i*phon 
starts working, and the container u 
• mpued of water. The flo*t then 
sinks, and the owl rotates back to its 
original poaiboiv 




More often than not, though. the 
inventions of the Alexandrian 

philosopher* were not more than toys 
which were made to ill ust r ate a 

scientific principle or to delight other 
people* 

Hero was a particularly inventive 
scientist. His experimentation with 
steam led to the invention of the 
"aelopile," which converted heat into 
mechanical energy by means of expanding 
steam. It never became anything more 
than an amusing plaything. Some of the 
clever devices invented by Hero are 
described by Strandh: 

One of. the best known and most 
ingenious of his automatic devices 
is the one by which the doors of the 
inner sanctum of a temple were 
opened by the lighting of a 
sacrificial fire on a nearby altar* 
This must have seemed miraculous to 
the uneducated and illiterate members 
of the congregation, who undoubtedly 
believed that this was tangible 
proof of the almighty power of the 
gods. 



...toy birds... were made to sing 
by a mechanism powered by a water — 
wheel , and the crown of dancing 
figures, rather like a modern angel 
chimes, which was driven by a heat fc 
turbine. These should not be 
dismissed out of hand just because 
they were built for pleasure. 
After all, those principles of 
natural law that Hero and other 
engineers of the Alexandrian school 
were demonstrate ng. . . . came to play 
significant role in the future 
development of science and 
engineering. </) History of the 
Machine, page 33) 



Two thousand years after the time 
of Hero, an instrument maker from the 
University of Glasgow in Scotland put 
Hero' s engineer i ng accomp 1 i shments to 
work. The steam engine of James Watt, 
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based on inventions of Htro, provided 
much of the power of the Industrial 
Revolution. We will be discussing this 
revolution in a later lesson. 



The Rouni Conquer the Greeks 



Except for the short-lived empire 
of Alexander, Greek civilization was not 
controlled by a central government. For 
thj* most part f Greek pol i tical 
or gani zat i on consi sted of i ndependent 
ci ty-states. 



93&T3QMfl3M EMPIRE six the dtsth cP AtIGU5TtL5\ l4-> 




The Romans, who conquered the 
Greeks and most of the Western world, 
had a genius for political 

administration. At; they absorbed their 
nei ghbor s, the Romans bui 1 t vast 
networks of roads and bridges to ^ tie 
their empire together. According to 
Kirby , The Romans were the foremost 
engineers of t*iis time. But he goes on 
to say! 

Unlike preceding periods, the time 
of Rome was one of few discoveries 
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or inventions. Romans did little 
theorizing, bat they were skillful 
«t learning and adapting the ideas 
and practices of others. < The 
History of Engineering, page 57) 

The Romans were practical people. 

They were more interested in the 

application of ideas than in the 
creation of new one*. 

They were developers rather than 
inventors. One of their only notable 
inventions was the develop sent of 
concrete, which revolutionized the 
building trades. Even this development 
was an adaptation of an earlier 
technology*— the ' use- of lime ' - b ased 
cement, which seems to have. first 
appeared in Crete, and later adopted by 
the Greeks. The Romans developed 
concrete by mixing ceeent with sand, 
gravel, crushed tiles, or volcanic ash. 

For four hundred years the Romans 
ruled most of Europe and parts of Africa 
and Asia. The impact of their 
civilization is still being felt today. 
Many roads, bridges, aqueducts, and 
other structures still stand, some of 
them over two thousand years old. Roman 
techniques for building with concrete 
are still being used, "though the quality 
of craftsmanship of the Roman structure* 
often exceeds modern standards. 

The Roman language, Latin, is still 
used in the law profession, in religious 
rituals, medicine, and in other 
sciences. The alphabet and many words 
of the English language are direct 
descendants of Latin. 



\ 



Caesar Detroye the Alexandrian Museum 

The tsars of Russia and the kaisers 
of Germany, in our own century, took 
their titles from a dynasty of Roman 
emperors that began with Julius Caesar. 
It was Caesar who, forty-seven years 
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before the birth of Jnus Christ, 
plundered Alexandria and burnt down the 
Museum and its library. 



The 



had 



1 ibrary 
hal f anil 1 ion 
1 i terature, and art. 
these works cane to 



contained about 
t of science, 
Our knowledge of 
Europe - through 



Arabi c transl ations which 
prior to the tine of Caesar. 



The Inpact of Moslem Arabs 

on 

Science and Technology 



were 



made 



In the Middle East, 
smaller than the state of 
first the Jewish, then 
Moslem faiths began. 



in an area 
California, 
the Christian and 
The sini lari ties 



of these religions far exceed their 
differences. All claim Abraham as their 
original ancestor. All believe in one 
and the same God, though called by 
different names. 
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Whi le Christianity 
establishing itself in 
Moslem Arabs carved out an 
Middle East. 



was firmly 
Europe, che 
empire in the' 
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MoclM conquwti brought the Arab* 
into contact with the work of Greek 
scientists and philosophers. As 
mentioned earlier, the Romans did little 
theorizing, but were more interested in 
the applications of ideas. It was the 
Moslem Arabs that took ip where the 
Greeks had left off, by adding to the 
knowledge of the Greeks some of their 
own ideas and some that they had 
gathered f roe the Far East. Tht Jew* 
also had considerable influence on Arab 
thought . 

Several great Moslem universities 
were founded in Basra, Kufa, Bagdad, 
Cairo, and at Cordoba, a century before 
any were established in Europe. Like 
the university in Alexandria, the Moslem 
schools drew scholars from many places. 



It was at the 

that Christian Europe 
classics from ancient 
East, and Asia. 



Arab universities 
learned of all the 
Greece, the Middle 




Astrolabe 



The Arabs built on the foundations 
of Greek mathematics and science. They 
made great strides in the development of 
algebra. They invented the pendulum, 
advanced the physics of optics, and made 
progress in the science of astronomy - 
They built several observatories and 
constructed astronomical instruments, 
of which are still in use today. 



One of these instruments, the 
astrolabe, is a device that measures the 
elevation of the sun or a star from the 
horizon. It was used to determine 
latitude, sunrise, and sunset- 
revolutionizing marine navigation. This 
invention was to later enable ships to 
more easily explore beyond '■.aastal 
Maters — which together with the magnetic 
compass eventually led to the discovery 
of the American continent. 



Arabs made great 
ks by studying 
Their surgeons 
anesthetics and 



In medicine, th 
advances over the Gr 
physiology and hygiene 
understood the use o-f 
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could perform operations that today 
would be considered difficult-' In 
chemistry they discovered many new 
substances such as alcohol, potash, and 
nitric and sulfuric acids. 



They practiced farming in a 
scientific way, writing several books on 
the subject- They knew the value of 
fertilizers and how to graft and produce 
new varieties of fruits and flowers. 

In the world of commerce, they 
manufactured things of beautiful design 
and workmanship* Their metal, pottery, 
textiles, and items made of leather were 
much sought after. 




An astronomer using an astrolabe 
to measure the altitude of the 
stars, helped by a nathematician 
and a clerk. From a painting in 
an 11th century manuscript. 
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SUMMARY 



The Advent of agriculture made 
possible the establishment of cities. 
New technol ogi es mere devel oped to 
support urban society. 

As citias were organized into 
empires , technologies and ideas were 
exchanged. Within the cosmopolitan city 
of Al ex andr ia, sc i ent i st s and other 
scholars collected knowledge and pursued 
new ideas. Though the Romans destroyed 
man/ of the records kept in the Library, 
the Moslems kept alive and furthered the 
achievements of the Greeks. 



The roots of modern Western 

Civilization are deeply embedded in the 

old civilizations of Egypt, Greece, 
Rome, and of the Arab world. 

In the next lesson we examine part 
of the role which eneray has played in 
human history, as we shift our attention 
towards Europe. 



COMPLETE THE FOLLOWING WORKSHEET 
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Us* your notes and the reading Mtarial to sake an out 1 in* 
of the important concepts presented in this lesson. Write your 
outline on this page, and then write a short i2-4 pages) summary 
of this lesson. Use your outline as a guide for writing the 
summary. 
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A wstcr.whMl-powcrtd mill of th« 
«^ht*tnth century, shown in t*± 
tiact from in Crorrf (1) and from th# 
ud* (2). B— d on lUuatrrton* in 
D#n*j Diderot's Cwcyc ifddi* . 
which wy published b#<w**n 1751 
and 17*0. 
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A HISTORY OF TECHNOLOGY 




REVOLUT I ONS I IM fElslEfRQ Y 



Jbe chief giorf of the liter Kiddle bqes 

wis not its athednls or its epics or 

its scholisticisw' it the buildup 

/or the first tine id history of i 
ccipif* civiliiitioti which rested not oo 

the ticks q1 sweitinq slives or coolies 

bat prinrilf on Doo-huan power. 

lyrci Mute 

Jechnsloqf md Invention 
in Ihe tiiddle bqes 



INTRODUCTION 

Envrg y is of t en def i ned as " t he 

ability to do work." 

Energy exists in many forms. Heat 
energy, mechanical energy (the energy of 
motion), chemical energy (energy stored 
in molecules), light energy, electrical 
energy, and atomic energy are familiar 
forms of energy to most of us who 1 i ve 
1 n the 20th century* 

Energy can be converted from one 
for™ to another. 

Consider the mechanical energy that 
enables a person to walk or that propels 
an automobile. Where does the energy of 
mot i on come from? 

The f usi on of hydrogen i n the sun 
releases atomic energy which travels as 
light energy to the Earth in about eight 
minutes. Plants capture the light and 
store its energy in sugar molecules 
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(chemical energy), which can be eaten by 
people and then converted into 
mechanical energy by muscles. 

The energy which is stored in 
gasal ine originated as the chemi cal 

energy of plants which came from 

sunl i ght whi ch resulted from the 

reiaase of atomic energy. The engine of 
the car serves a si mi 1 ar purpose as the 
muscles of a person — it converts the 
chemical energy i nto mot i on . 

Energy fuels the activities of 
human society, such as agriculture and 
industry. Without energy there would be 
no 1 i f e as we know it. - . . and no 
civilization. In thi^ lesson we examine 
a few of the important developments in 
the human uses of energy. 



REVOLUTIONS IN ENERGY 

For mi 1 1 ions of years, food 
suppl ied most of the energy used by 
people. With the discovery of fire and 
the development of technologies to 
control it, the human specie* embarked 
on a new adventure. 

The history of ci vi 1 ization is 
intricately intertwined with the history 
of energy devel opment . 

For 400,000 yc?ars wood was a chief 
source of energy. It continues, today, 
to be the chief source of fuel for many 
people throughout the world, and in the 
United States it currently provides more 
energy than all of the nuclear power 
pi ants combined. 
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T.H. O'Sullivan's 1873 photograph of the pueblo ruins at Canyon de Chelly, 
Arizona, called "The White House". An early example of solar technology. 
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Two Ancient Uttt of Solar Energy 

The energy stared in wood is 
captured sunlight. The ancient Greeks 
and the Anasazi Indians of the United 
States invented ways to use the energy 
of the sun «ore directly. 

Approximately 2, 500 years ago the 
ancient Greeks designed their homes and 
cities to take maximum advantage of the 
sun's energy, as a source of heat. The 
city of Olynthus was designed in such a 
manner that al 1 homes had a southern 
exposure. Thick adobe north walls 
shielded the homes from the cold north 
winter winds. Overhanging roofs 

shielded them from the hot summer sun 
which otherwise caused overheating. 

About nine hundred years ago the 
Anasazi Indians of the Southwest United 
States built their homes in south-facing 
rock wal Is under overhanging cl if f s. 
This maximized access to the winter sun 
and provided shade from the summer sun, 
much 1 i ke the solar designs of the. 
Greeks. 



Energy in Ancient Rome: 
Mood, Solar, and Conservation 

Wood was used extensively in the 

Roman Emp i r e . 1 1 was used as fuel f or 

industry, to build homes and ships, and 
for heating. 

The Romans were often wasteful of 
their wood resources. As much as two 
cords of wood a day were used to heat 
some of the large Roman houses. A cord 
of wood is a stack of logs four feet 
wide, four feet high, and eight feet 
long. 

The wasteful practices of the 
Romans led to the depletion of the 
forests on the Italian Peninsula, which 
was the seat of their empire. They were 
forced to rely on expensive imported 
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wood transported by boat fro* their 
colonies in France and North Africa. To 
conserve wood and save money, Roman 
architects turned to the sun. 

They used solar energy to heat 
residences, bath houses, and 

greenhouses. They advanced sol ar 

technol ogy by adapt i ng bui 1 ding designs 
to different climates and by using clear 
window coverings, such as glass, to 
enhance the effectiveness of solar 
heating. 

The Roman architect Pal ladius 
advocated the recycling of bath water 
and the placement of rooms directly 
above the hot baths. In this way the 
rooms benef i ted from the waste heat of 
the baths. This is a form of energy 
conservation . 

In the second century A.D. (1800 
years ago), the Roman jurist Ulpian 
ruled that access to the sun could not 
be violated. This meant that citizens 
of Rome were not allowed to cast shadows 
on their neighbors 7 houses, blacking 
exposure to solar energy. (Similar laws, 
called "solar access laws," have 
recently been advocated in the United 
States. ) 



A Change in the Attitude towards Slavery 

As mentioned in the 1 ast lesson, 
the emergence of ci ties was accompanied 
by an increase in human slavery. Slaves 
were a principal source of power for 
three thousand years . 

It was after the fall of the Roman 
Empire, during the Middle Ages, that 
slavery came to be considered as an 
i minor a 1 and unacceptabl e practice. 

It is said that in Europe the 
spread of Chr i st i ani ty was the pr ime 
reason for the changing attitude towards 
slavery. In other parts of the world, 
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T*i* Nor campaign potter colli on th« votwn to choosa 
HiMer and fh«r«by ff«e Germany h^m H$ choinj, 



the riit of other major religion* — 
Bhudd i m and the I si ami c f ai th— had a 
si mi 1 ar impact. 

We should make it clear that the 
practice of slavery did not end during 
the Mi ddl e Ages. As ypu probabl y 
already know, there were slaves in the 
United States until the end of the Civil 
W«r in 1865. The number of slaves in 
our country was increasing just before 
the Civil War because of the worldwide 
cotton during the Industrial 
In 1790, just after the 
of the Industrial Revolution, 
700,000 slaves in the United 
By 1860 there were nearly four 



demand for 
Revolution, 
beginni ng 
there were 
States, 
mi 1 1 ion. 



Dur i ng Wor 1 d War 1 1 , the Naz i 
government of Germany herded millions of 
people into slave labor camps. Some of 
these people were forced to make 
military weapons for their masters. 
Others labored in factories which 
efficiently destroyed several million 
other people. 



New Sources of P 



During the Middle Ages new sources 
of power were developed in Europe: 
water, wind, and horses. New machines 
were invented or introduced from other 
places to utilize these new sources — the 
water wheel , windmi lis, sails, and 
devi ces to make the horse a more 
effective source of power - 

The technol ogi cal devel opments 
which are described in this lesson 
played a major role in setting the stage 
for the Industr i al Revol ution. 



Water P 

There is some evidence that water 
wheels were first ^sed in India. The 
Romans introduced them to Europe during 
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the last centuries of their empire. By 
the eleventh century ' about 1O00 years 
ago), water wheels were powering 
machines to grind flour, operate saws, 
move the bellows of forges, pump water 
out of salt mines, and to power 
breweries and factories. 

The first water wheels were 
probably paddlewheels driven by river 
currents, and used to raise water for 
irrigation or for some other use. These 
wheels are similar in design to the 
fish wheels used on many Alaskan rivers 
to catch salmon. 




V 



Later designs took advantage of the 
tidal action of water, such as the one 
used at the London Bridge. Others, 
called overshot water wheels, took 
advantage of the height of water 
sources, such as waterfalls. The 
overshot wheel proved to be the most 
widely used because it developed the 
most power. 



ii 



Hour milt .ind undtTtlnif 
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Mind Powor 

The power of the wind was probably 
used in prehistoric times to propel 
simple boats. The first sails might 
have been made by weavi ng branches 
together or from animal skins, but tiie 
art of cloth-making is ancient and cloth 
sai 1 s were known to the Sumer i ans i n 
3500 B.C. 



As early as the time of Christ, 
Northern Europeans were building ships 
with square sails, but most large 
vessels were powered by gangs of slaves 
pulling long o«ar&. The art of rigging 
sails on fairly large ships was wel 1 
in the Mediterranean world, 
was not unti 1 the seventh 
when the M 1 ateen sai 1 11 was 
to Europe by Mosi ems from 
Southwest Asia, that the widespread use 
of sailing vessels occurred • 



devel ooed 
but Tt 
century, 
br ought 
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A In Chtn». thu type of veftfcaj- 
ah4ft mill a Kill uacd m wumbmation 
with * chain -pump Itw irrvjjauofi and 
for pumping Wine imu ialne* The 
Mtla k»ok wry tnuih like the Mill on 
• junk, and a f«erm un*b*.bie that 
the cimttructww ut^i lu buijt t>f 
tauntHxi poJei 
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■ A type of windmill (It occur rtn|| m 
PoJeruJ and. p<i«iWv. Portugal in 
the eighteenth cepfury The mill 
had «x guide vanes -u^ «tnd four 
tails <&i which Wfrr mounted round 
a vertical shaft, at 2. the arrange 
ment it shown ai **fn fr\>m above 
A movable screen ict urai mounted 
round part of the orcwnferenc* of 
the **<!* H w»i u«^d to adjuit the 
action •>/ the Hind t*n the 



GrNk ships mrt using the 1 itMNi in 

the ninth ctntury, and so did the 
ships of the eleventh -century 
Italian cities. One* the 
Mediterranean merchantman was 
equipped with the lateen it no 
longer required oars. After the 
twelfth century the f ore-and-atf t 
lateen rig began to be used on all 
European coasts. In tne fifteenth 
century the lateen sail was combined 
with the Northern square rig and it 
was with this combination rig that 
the great adventurers explored the 
world in the last of the fifteenth 
and early sixteenth Centuries. 
_ These new rigs increased the 

distance which a ship could travel 
by materially reducing the size of 
crew, more than doubled the speed of 
the ship, and relieved men from the 
heavy drudgery jf rowing. ( Tn* 
History of Engineering, page 101 ) 

The wi ndmi 1 1 was another ma j or 
wind— powered device to come into popular 
use during the Middle Ages. There are 
still windmills in Greece today which 
combine the lateen sail and a tower to 
produce a wind motor. 

The windmill probably originated in 
Persia < Iran) in the tenth century 
(about 1100 years ago). The design for 
the Persian windmill is said to be taken 
from a wind-driven prayer wheel of 
central Asia. 

It was not until the twelfth 
century that wi ndmi lis appeared in 
Europe. Early ones had horizontal axles 
with vertical sails and were necessarily 
small because the entire mill had to be 
rotated » to bring the sails into the 
wind. 



By the f i f teenth century the so— 
cal 1 ed bonnet wi ndmi 1 1 was i nvented , 
which made possible the construction of 
much larger mills because it was only 
necessary to move the bonnet at the top 
to place the sails into the wind. 



:ric 
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As With the water wheels, the 
windmills powered various types of 
machines. They were particularly 

popular on the plains or nortwestern 
Europe where there are not many natural 
waterfalls or rapidly flowing rivers. 



Horw Powtr 

ws type of yoke wh^jch was user! by 
the ancient Greeks and Romans Strang 1 ed 
the horse if it pulled too hard. At the 
end of the eighth century, the oval 
horse col 1 ar was introduced to Europe 
from China. The Chinese had already 
been using it for liOO years. 

The oval collar allowed horses to 
pull with their shoulders instead of 
their necks. This one innovation 

multiplied the horse" s ability to pull 
by three to four times. 

While the new collar was spreading 
throughout Europe, the iron horseshoe 
came into use, fur.ther increasing power 
output by giving the ho^se better 
traction. The iron horseshoe also 

prevented hooves from splitting and 
breaking under the strain of heavy 
loads. The invention of the tandem 
harness allowed several horses to be 
hitched together to pull a load. 

These new techno 1 ogical devi ces 
paved the way for the adaption of horses 
to a multitude of tasks. Horses proved 
to be valuable sources of power for 
agriculture and for the operation of 
maclii nes . 

The strength of the horse is still 
a standard measurement of potter * The 
word "power " is used informal i y to mean 



"energy avai 1 able for work - 
has a techv ic&l meaning, 
technical 1 y , it is a measure 
&t Nhich energy is produced . 
di scussi ng some techni cal 
energy in future lessons. 



It also 
When used 

of the rate 
We will be 

aspects of 




Town -niiU* with ntftn le iMt'ivr 
(atrm-fvpr wnlv mk Mill a Ivpi 
i'jl! fr«iure tjf thr At*^rai> Umi 
scapr Thr oriffim of lh rv tvpr of 
mill arr not known, but it i» thought 
Ihm ti w»* inapirrri b\ the lawrr 
>vdl whith came into u><- m **r*w-"m 
Lurup*' in thr fouftrtvuh it-num 
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The average power a slave can exert 
by wuscular effort has been estimated to 
be l/20th of a horsepower. An 
automobile, at 10O horsepower, is 
equivalent to the power developed by 
2,000 slaves- A four-engine jet 
airplane, at 35,000 horsepower, is the 
power equivalent o-f 700,000 slaves. 



Warriors on Horseback /East Meets West 




The horse played another important 
role during the Middle Ages. It was on 
horses that the nomadic Mongols under 
the leadership of Genghis Khan swept 
across the continent, raiding and 
sub jugatinr every civilization in its 
path, from China in the East to the 
European borders in the West. The 
Mongols were descendants of the people 
who first bred and rode horses in about 
2,000 B.C. in Asia. 

We cannot hope to recapture today 
the terror that the mounted horse 
struck unto the Middle East and 
Eastern Europe when it first 
appeared. That is because there is 
a difference in scale which I can 
only compare with the arrival of 
tanks in Poland in 1939, sweeping 
all before them. I believe the 
importance of the horse in European 
history has always been underrated. 
< The Ascent of Wan, page 80) 

The effect of the Mongolian 
conquest in diffusing and broadening 
human ideas can be compared to the 
spread of Greek civilization by 
Alexander which oc cured fifteen hundred 
years earlier. The Mongols essentially 
brought Eastern and Western 

civilizations together for a short time. 



It was during this time that the 
famous Venetian traveler, Marco Polo, 
visited the great Mongol leader, Kublai 



Khan, 



in China. After returning to 
Europe, Polo dictated his experiences to 
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a f elloH prisoner named Rusticana. 
Together they wrote one of the most 
famous books of Western literature, 
describing Polo's travels in the East 
and the wealth and marvelous inventions 
he had seen there. The Travels of Marco 
Polo captured ? imagination of many 

European adventur irs and spurred them on 
to further exploration of the world. 

In a later lesson some of the Asian 
influences on European culture will be 
di scussed further . 



i 



The Influence of Mood in Europe 

A visitor to Europe today is 
likely to be impressed with how 
well used every available space is. 
Everything appears to be 
partitioned into neatly arranged 
geometric sizes and shapes. Even 
the open spaces have a measured 
look to them suggesting that the 
whole continent was meticulously 
planned out and sculptured down to 
the very last detail way back at 
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the beginning of time. It would be 
difficult to iMgint that in the 
fourth century the continent was a 

blanket of dense forest A bird 

could fly over the treetops for 
hundreds and hundreds of miles 
seeing only an occasional clearing. 
In font of these tiny open spaces a 
little smoke eight be coming from 
an open fire. Nearby, there might 
be a few thatched huts and twenty 
or thirty people scurrying back and 
forth near the edge of the forest. 
(Jeremy Rif kin, Entropy f page 71) 

Like fossil fuels of today, wood 
was used for just about everything in 
Europe during the Middle Ages. Lewis 
Mum ford sums up thu importance of wood 
to the peop 1 c cf thi s per i od , by 
observing that "as raw material, as 
tool , as machine, as utensil and 
utility, as fuel, and as final product 
wood was the dominant industrial 
resource. M 



Wood Bec o m es Scarce 

During the Middle Ages, in part due 
to i mproved agr i cul tur al technol ogi es, 
the human population of Europe steadily 
increased. Consequently, the need for 
wood increased, as did the need to grow 
more food. Competing uses of limited 
land put a strain on the wood resource. 
The growth of new industries, fueled by 
wood, added to this strain. Jeremy 
Rifkin describes the situation: 

While the clearing of forests for 
cultivation greatly reduced the 
available wood supply, it was the 
quickened pace of c omme rcial 
activity that led to a timber 
famine. For example, the new glass 
works and soap industry required 
large amounts of wood ash. But it 
was the production of iron and the 
building of ships that made the 
greatest demands. By the sixteenth 



9 

ERIC 



loo 

unmnn ncimnr ur UKtms r^t* 2 lmmn r 



and early seventeenth centuries, 
the timber crisis was so acute in 
England that royal cammi ssions were 
set up to regulate the cutting down 
of forests. The regulations proved 
ineffective. In the 1630* s wood 
had become two and a half times 
more exp'*nsi ve than it had been i n 
the I ate f if teenth century. 
(Entropy , page 74) 



Coal: A Replacement for Wood 

The wood cr 1 si s in Europe of about 
SCO years ago was in many ways si mi 1 ar 
to the world oil crisis of the 1970* s. 
The solution found by the people of the 
thirteenth century is a solution often 
presented by energy experts today: co^ri . 

The answer to the wood crisis was 
coal. But it was not just a simple 
matter of replacing one energy base 
with another. The cultures of 
Europe had been thoroughly 
integrated into a wood— based 
ex i stence. The changeover 
necessi tated the radi cal uproot i ng 
of an entire way of life. The way 
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COAL MINE 



machinery for 




pump* watt^O: 



people made a living, the way people 
go* around, the way people dressed, 
the ^ay people behaved, the way 
governments governed — al 1 of thi s 
was turned inside out, then upside 
down . 

It started in Engl and in the 
thi rteenth century under CKing 3 
Henry II. The people of Newcastle 
were without firewood and literally 
-freezing to death. The king 
consented to the mining of coal as 
an alternative energy source. 

In the -fifteenth century, Pope 
Pius II wrote that while in Scotland 
on a visit he was surprised at the 
sight of people in rags lining up at 
church doors to "receive for alms 
pieces of black stone with which 
they went away contented. This 
species of stone they burn in place 
of wood of which their country is 
destitute." By 1700 coal had begun 
to replace «ood as the energy base 
for England, Within ISO years the 
same held true for much of western 
Europe. 

Today we think of the 
substitution of coal for wood as a 
great leap forward, a singular 
triumph for the forces of progress. 
It would have been difficult to 
convince the folks back then. Coal 
was treated with contempt as an 
i nf er i or energy source. 1 1 was 
dirty and created a great deal of 
pol lut ion. 



... r-'X ' 
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Coal was also more difficult to 
extract and process than wood. It 
required the expenditure of a great 
deal more energy to transform it into 
a usabl e state. {Entropy , page 74) 

As you wi 1 1 learn in a future 
liasson* the steam engine was first put 
to use to pump water from coal mines. 
This invention played a central role in 
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The Corliss steam engine at the 
Centennial Exhibition (From Harper r * 
Weekly, May 27, 1876) 



the beginning 
Revol uti on. 



of 



the 



Industri al 



Oil, Natural Gas, and Atomic Energy 

In later lessons we Hill complete 
this history of energy— use, when we 
examine the development of oil, natural 
gas, and atomic power as sources of 
energy. 



COMPLETE THE FOLLOWING WORKSHEET. 
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HARNESSING 
THE WIND 

IT LACKS halyards, sheets, shrouds, and most 
of the rigging that ships used in the past age of 
commercial sail. Vet the Japanese "Shin Aitoku 
Man/' (above) is the prototype of what may be a 
new fleet of sail-aided cargo ships. The incentive: 
Japan's acute need to conserve imported oil, the 
name oil that ships carry as cargo, 

In a M)~knot wind abeam, the sails on the fully 
loaded ship can provide 53 percent of the power 
to trawl at 12 knots. To get the most from other 
wind speed* and points of sail, a microcomputer 
.system gives automatic commands to trim the 
steel-framed canvas sails by rotating the masts. 
In a fair and strong wind, the engine slows down 
automatically. Otherwise, the engine works no 
harder than necessary to maintain constant ship 
speed. With efficient equipment and design, fuel 
savings can he as high as 50 percent. 

Wind is secondhand solar energy; its basic 
driving force is the unequal heating of the earth 
and atmosphere. It is given characteristic flow 
patterns by the eari'n s rotation. 



As every sailor and kite flier knows, winds 
constantly shift in direction and vary in speed. 
Although utilities would have to learn to accom- 
modate the variable outputs of wind machines, 
researchers believe wind power could become a 
continually useful source of energy. 

It* availability depends m geography. Wind 
generators arc most practical in the Great 
Plains, in mountains, and along certain coastal 
areas. One scheme uses 2(H)- foot -high tetrahe- 
dral u'ln^s moving around a circular track on 
wheels coupled to generators. 

The Wind Energy Systems Act of 1980 has 
initiated an cight-yeur, 900-tmllion-dollar pro- 
gram to develop cost-effective wind-power sys* 
terns in the United States, and a'number of large 
wind turbines are already in the experimental 
testing or development stages, But it would take 
30,000 large turbines and thousands of smaller 
ones to supply 10 percent of the nations elect n- 
cal power needs by the year 2000. 

Small windmillscan be used by individuals, in 
1920 perhaps a million were in use in the L\ 5., 
mainly on farms. Denmark alone had about 
25,000 in the 1 890s. After the horse, ox, and him ■ 
self, man's primar\> mechanical energy source be- 
fore the industrial revolution was wind. It has a 
role to play again. 
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A HISTORY OF TECHNOLOGY 
WORKSHEET 



|_ESSpN 



The MphMii of this assignment and also 
of the naxt lasson is to apply what you hava 
learned. You will ba using your newly 
gainad knowledge to fKMint your own 
dapandanca on anargy. 

Savaral of the cencapts which you ara 
expected to uaa to coaplete this worksheet 
have been only briefly dealt with in this 
course, so far. There ia a reason for this. 
To frustrate you is not the reason! 

He want to let you think for yourself, 
before we present aore ideas concerning 
•nergy-use. 



1) Why is energy important fear human society? 



2) What is your opinion concerning the practice of using human 
slaves as a source of power? 
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3) List all of the sourcv« of energy which wtr«? mentioned in the 
reading material of this ltston. Circle the energy sources which 
are renewable. 



4) Both the Romans and the Europeans faced an energy crisis when 
their wood resources were depleted. Describe two solutions which 
the Romans used, and one which the Europeans used to deal with 

their crises. 



5) What were some of the causes of these two energy crises? 



1 32 



kfmmm mimw i*r ntsuts om# t« 2 lmm i 



Pip 19 



6> Wood is a renewafcie rttourct. Potentially it is also a 
sustminmbl* tourcv of energy. What is the difference b«twttn the 
terns "renewable" and "sustainable?" You might want to use a 
dictionary to help you answer this question. 



7) Obviously the Romans and Europeans did not manage their 
renewable wood resources in a sustainable fashion. What could 
they have done to make wood a sustainable resource? C You might 
want to consider population size as a factor in your answer. 3 



133 

unman ucuuhi ur untm 



OMpUr 2 Lmim J 



Pift 20 



8) The Europeans chose to replace wood with coal. While wood is 
renewable, coal it not. Rentable resources have the potential 
of being sustainable, but it is impossible for a non-renewable 
source of energy to be sustainable. 



Do you see any problems associated wi iih rel iance on non- 
renewable energy resources? If so, why, and how can these 
problems be overcome? 



9) What are the sources of energy on which you depend? Are they 
renewable or non-renewable? 

Consider the energy used to manufacture and transport the 
products which you buy, in addition to the energy which you use 
at home or close to home* 

Also, -take into consideration the energy used by your local, 
statp, and federal governments to provide ybu with services (such 
as roads, coordination of the economy, and protection provided by 
the mi 1 i t ar y > . 
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Thursday, Mwch 24, 1963 





If the *w4 of tht enter?, *t ceeid 

Sir iivid term 

Skfll Trading Cotpuy 
(speaking about the (fiddle 
East oil industry) 

linst nho awiot rtHtbir the pat 
ire cotimei U reptit it. 

fietrft SetttyaM 

phiiospher U8K-1952) 



INTRODUCTION 

Time for a change of pace! Today, 
relax the tightness of your muscles 
which are positioned towards the past. 
Flex them mowsntar i ly into the future. 

A* you work on this lesson, keep in 
mind the originality of the Greeks and 
Hos 1 ems . 1 1 i s the cr eat i ve sp i r i t of 
forging ahead into new territory /that is 
needed to understand this lesson- 



THE FUTUfeE IS UPON YOU 

Consider the following imaginary^ 
yet plausible, situation: 



It is 1995. The international 
economic crisis of the early 1980's has 
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been over for eleven years. Industrial 
growth of the i990*s has far outstripped 
even the i mprmi ve growth of the 
I960'*. 

The Middle East oil-fields are 
producing oil at record rates, with 
prices close to the depressed levels of 
the 1980' s oil glut- (During the early 
1980* s, there was a decline in the 
demand for oil — for two reasons: the 
international economy si owed down 
(recession) and the use of energy- 
conservation measures increased. As a 
result, for a while more oil was being 
pumped from oi 1 -wel 1 s than was bei ng 
bought — creating an 11 o i 1 glut. " Because 
of the oversuppl^y— —the price of oil 
dropped.) 

As the last few salmon of the 1995 
season struggle upstream, an article 
appears on the third page of a Fairbanks 
newspaper. It is a brief article about 
the imprisonment of a religious leader 
by the king of Saudi Arabia. The 
arti cle recei ves 1 i ttle attention. 

The following day, newspapers in 
Fairbanks, Anchorage, and Juneau feature 
second— page articles about an 

assassination attempt on the life of the 
Saudi king. A few eyebrows are raised 
over coffee, as Alaskans read their 
morning papers. 

Headlines of the next day catch a 
bit more attention. The Saudi oil- 
fields have been sabotaged. The Persian 
Qui f has awakened to f 1 ames spread i ng 
over i ts tropical waters, as the 
sh i mmer i ng desert sun r i ses above a 
smoky horizon . 

The war which had first broken out 
in Iran in the 1970' s, and had devel oped 
i nto a war between Iran and Iraq i n the 
1*780* s, was making its way into the rich 
oil -fields of the Gulf. 
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friothor Oii Crisis 

In the f ollowi ng MMks, oil prices 
soar while supplies fall. Industry doss 
not grind suddenly to a halt, but slowly 
starts to feel the effects of the prices 
and shortages. 

Several out-of-print books about 
the 1973 Oil Crisis appear on 
newsstands, in response to a revived 
interest in those long— forgotten days. 

Mexican oi 1 development, still 
plagued by the massive national debts 
faced in the 1 980* s , has not yet 
recovered fro* the earlier international 
economic crisis. The effect of Mexico's 
nation*/ ixmtion (government take-over ) 
of the banks in 1982 is still a point of 
controversy amongst economists. 

The end of the conf 1 i ct in El 
Salvador in 1985 and the successful 
liberation of Guatemala's peasants in 
1992, just across the border from the 
Mexican oil fields, is generally 
believed to have politically stabilized 
the region. Future oil devel o p men t in 
Latin America is likely to be rapid. 

In the United States, fortunately, 
the oil-fields which were discovered off 
the coast of California in 1982 had 
proved larger than originally predicted, 
and are already producing enough oil to 
supply the West Coast. 

Alaskan oil is still flowing from 
the North Slope, though production has 
already begun to slow down. Most of it 
is being shipped to Japan, due to the 
negotiations in 1985 between Japan's 
Prime Minister, Yasuhiro Nakasroe, and 
the U.S. Secretary of State, George 
Shultz . As part of the negotiations, 
Japan agreed to limit its sales of fuel— 
efficient cars to the United Stati 
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Changes in the Alaskan Economy 

The oil -fields of Alaska had lout 
much of their prominence in world trade 
during the 1980*s f but the current 
crisis has brought renewe d attention to 
the still plentiful reserves of oil, 
natural gas, and coal in Alaska. 

Life in Alaska has changed since 
the heyday of «1000 dividend checks and 
hi gh-payi ng state j obs. Star i es are 
still told of the late 1970's, when 
there were less than half a Million 
peop 1 e in the state , shar i ng the 
enormous oil wealth. 

Now, in the 1990* s, the total 
incost for Alaska is about equal to the 
oil incoM of 1979, but the sources of 
incoN have changed, and there is a much 
larger population to share the wealth. 

Economic di vorsi fi cot ion , which 
eeane the development of a variety of 
busi n esses, consi derabl y changed the 
economic system in Alaska during the 
late 1980*s. Fish, barley, minerals 
(including coal), and high-technology 
products from the Susitna "Silicon" 
Valley all contribute to a growing trade 
rel ationship wi th the Paci f i c Rim 
countries — most notably Japan and South 
Korea. 



The Influence of Energy in Alaska 

The combination of a larger Alaskan 
population, new industries, and 
inefficiency has caused a large increase 
in the amount of energy used within 
Alaska. There is less available for 
export. Coal exports to South Korea and 
Japan have started to grow, but do not 
equal the losses due to the slowing of 
oi 1 production. 

The lack of energy efficiency in 
Alaska in 1995 is a condition found 
throughout the industrialized countries, 
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resulting from the cheap price of oil 
during the past eleven yon. It Hm 
been cheaper to use More fuel than to 
invest in energy— saving technologies. 

Oil prices have been at the root of 
many other features of the Alaskan 
economy. Most energy experts agree that 
if the price of oil had been higher 
during the past ten years, coal exports 
from Alaska would have skyrocketed long 
ago. 

Now , as once agai n the soar i ng 
price of oil is bringing great wealth to 
Alaskans, the rest of the nation looks 
longingly to the north for help. 



Enter: The United States Government 

By early winter of 1995, as the 
need for heating-fuel increases 
throughout the lower 48 states, the U.S. 
Federal Government has begun to 
mobilize. The Departisent of Energy 
(DOE) has been resurrected from i^ts 
demise during the second term of the 
Reagan administration. 

The new DOE officials are 
attempting to secure energy resources 
for equal distribution thoughout the 
country. There is concern that 

shortages wi 1 1 soon be severe enough 
that people in some areas might not have 
fuel to heat their homes. The Strategic 
Petroleum Reserve of the military lends 
a sense of security, but can not be 
easily given up by the Department of 
Def ense* 

One DOE official is on his way to 
meet with the governor of Alaska, to 
enlist her aid in stimulating an 
increase in Alaskan oil production, and 
in cutting back on the use of energy 
within Alaska. Since the 1970' s, 
energy-use in Alaska has been more than 
twice as great, measured on a pet — person 
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basis, than the rest of the United 
States. 

The DOE official had been briefed 
by his superiors before boarding the 
plane for Alaska. He was made aware of 
a bill before Congress. 

Sane of the leaders in Congress are 
attempting to national ize the U.S. oil 
industry. This would put the control of 
oil entirely in the hands of the federal 
government. 



The Past Remembered 

Nationalization of the oil industry 
is not a new idea. Since the turn of 
the century, many countries had dona so. 

During world War II, there had been 
an effort within the United States 
government to buy a controlling interest 
of the oil industry. Some of President 
Franklin D. Roosevelt's advisers, with 
his support, had made an effort to do 
so, but had been stopped by the private 
oil companies. 

In the early 1900*s, with the 
forceful prompting of Winston Churchill, 
the British were able to buy a large 
part of the Middle East oil industry. 
But they were not happy several dec ados 
later, when some of the Middle East 
countries wanted a larger role in 
developing their own resources — and a 
larger share of the profit. 

In 1951 the British government had 
called upon the United States government 
to bail out their Middle East oil 
interests in Iran. A newly elected 
Iranian leader, Dr. Mohammed Mossadegh, 
had nationalized the British-controlled 
oil-fields within Iranian borders, with 
the full consent of the Irani an 
government and officially approved by 
the royal family. 
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The United States government, with 
the expert and well -planned help of the 
CIA, Mas able to dislodge the eassive 
support o-f Mossadegh. The Iranian 
government rstained ownership o-f the oil 
industry, but when the British were 
allowed back to run the operation, they 
wera accompanied by new partners — oil 
companies -froe the United Stati 



Now, in 1995, ae both the British 
and the Iranians had done much earlier, 
a -few member* o-f the U.S. Congress are 
attempting to gain greater control over 
the strategically important oil 
industry. 



DOE Official Arrives in Alaska 
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After spending two very pleasant 
evenings in Alaska, one in Ketchikan and 
one in Yakut at. the DOE official arrived 
in Juneau to Met with the first woean 
governor of Alaska. 

He was rather p 1 eased that the 
weather had been foggy at the Juneau 

airport for two days. giving hie an 
opportunity to enjoy the hospitality for 
which Alaska is so well known* The few 
hours of daylight had been enough to 
convince hie to plan a trip for the 
following summer, to bring his faeily to 
visit this beautiful state. 



A Tense Meeting 



The new secretarial robot was 
quiet — too quiet. The governor eissed 
the pleasing hues and whirrs of disc 
drives, now replaced with accurate and 
efficient bubble-*c*K)ry units. She had 
rather enjoyed the old days, when robots 
had seemed like cluny children, needing 
attention and care. She did appreciate 
the new software, though. which 
instantly made the robot into an expert 
energy consul ant. As she was thinking 
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thtst thoughts, the DOE official 
arrived. 



After the usual introduction and 
comments about Alaska's beauty, the 
seriousness of the meeting Mas abruptly 
approached by the DOE official. 

"With due respect for your recant 
efforts, governor, I believe that the 
State of Alaska must do more to help 
alleviate the current problems facing 
the rest of the nation. If you don't 
act swiftly, Congress is likely to take 
away much of the present authority which 
your state government holds. 

"Certain key members of the Senate 
Energy Committee have endorsed a bill 
calling for nationalization of the U.S. 
oil industry. Congressional hearings 
will begin within a Week- 

"Your state's use of oil has been 
noticably out of line with that of other 
states, and members of Congress, 
especially those from the Northeast 9 
have decided that Alaska can no longer 
get away wi th such bl atant over — use of 
our dwindling oil supply. they also 
object to the State of Alaska making 
money on the sale of oil and natural gas 
to foreign countries, when the rest of 
the United States is suffering as a 
result. 

11 What steps is Alaska willing to 
take to solve these problems?" 



The governor paced back and forth, 
clearly not happy about what she had 
just heard. The pacing, though, was not 
entirely mirrored in her face. Her 
expressi on was one of deep thought , 
without a look of confusion or worry. 
As usual , the governor showed her sel f to 
be quite capable of quickly grasping the 
central issues, as wel 1 as the 
complex i ties of a probl em. Her opening 
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remark to thm DOE official, w« a good 
example of hmr ability to...*---- * 
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COMPLETE THE FOLLOW I NB WORKSHEET. 



• This fictitious story if based on facts. All of the dtscriptions 
of evwts prior to 1983 art rial* 

if yoii art interested in the details of the early days of the 
Middle fcist oil industry, there is an excel lent account available, 
Poeer May, by Leonard Houley. It is a thoroughly researched, 
fascinating, and fast-reading hook. Though not overly explicit or 
sensationalized, there are tany references to violence and seiual 
proeiscuity— only there such occurrences lend an understanding to 
ltportant historical events. 
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When an economy is controlled by the prices 
which result from balances of supply and d*mmnd< 
is said that mmrk*t forcms are at work. 



it 



When it was mentioned, in this lesson, that 
the •'industrial growth o* the 1990' s has far 
outstripped even the impressive growth of the 
1960 , s, M and that oil prices are "close to the 
depressed levels of the 1980's oil glut, " what 
being presented is the way in which the world 
economy responds to market forces. 



is 



When fuel is cheap because of an overabundance 
of oil (supply) , industry will choose to buy 
(demand) large quantities. The manufactured goods 
of industry (supply) will then be more readily 
available *nd cheaper, meaning that more people 
will choose tu buy (demand) these products. 

When an economic system is left to the control 
of market forces — to competition between private 
businesses, and to unregulated purchasing by 
consumers — we call such a system a "free market." 

When governments participate in a free market 
by doing such things as regulating prices or 
establishing minimum wages, we can consider these 
acts as the "fine-tuning" of market forces. 

Nationalization of businesses is an act which 
puts all or most of the control in the hands of 
government. 

An i mportant emphasi s of thi s 1 esson i s to 
acquaint you with some of the forces which balance 
and disrupt economic systems. 



1) How could an "oil glut" and the resulting industrial growth 
lead to a crisis? 

CThere is more room on the next page for your answer. 3 
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2) The largest known reserves of oil are in the Middle East. In 
southern Mexico (extending into northern Guatemala) there are 
large, productive oil fields which are part of Mexico's 
nationalized oil industry. Both of these regions are in some 
ways politically and/or economically unstable. Why might this be 
of concern to those of us in the United States,* in terms of our 
own economic stability? 



3) What, if any, do you feel is the proper role of the U.S. 
government in stabilizing the Middle East and our southern 

nei ghbors? 
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4> 14 the U.S. economy is so dependent on oil, should Alaskans 
export oil to Japan or other countries if market forces make this 
the eout profitable maneuver? Why or why not? 



5) Alaskans are familiar with "boom and bust" economies — 
economies which grow fast and die fast because they rely on only 
one or a few industries. 

Economic diversification, which could buffer our economy by 
developing a wide variety of industries, is something which is 
just beginning to happen in Alaska. Do you feel that this will 
offset our dependence on our oil industry? Why or why not? 

(In the early l?80's the state government in Alaska was the 
single largest employer in Alaska. Over 90% of the money 
received by the state government came from the oil industry.) 
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6) In Alaska we use about twice as much energy per person, on 
the average, than in the rttt of the United States. Because 
energy Mas cheap in the early 1980**, we have-toeco«e extravagant 
energy users. Can we continue to use energy in this way? Why or 
why not? 



7) The market forces which "create" economic incentives (the 
forces which make us choose to u^y or not to buy) can work 
against the long-term needs of a community. When this happens, 
governments are frequently called upon to alleviate problems not 
attended to by private businesses. Governments levy taxes and 
can then use the money collected (revenues) to aid the economy. 

Let's look at an example of how a government can work in 
this way. In the late 1970* s the Alaska State Government set up 
a residential energy-audit program and several energy 
conservation loan programs. Many people felt that market forces 
weren't enough to establish adequate economic incentives for the 
purchasing and installment of energy-saving technologies — such 
cis insulation. Also, for people who wished to experiment with 
and /or install renewable energy devices — such as solar 
greenhouses and windmills — money was made available. 

In this way, the government helpr.^ to establish the use of 
new technologies, so that Alaska's lgng-term economic security 
could be improved. Future increases in the price of fuels could 
be devastating if we are not prepared. 



Do you feel that governments should participate in the 
economy as descr i bed here? Why or why not? 

C There is more room for your answer on the next page. 1 
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8) If short-term econoai c incentive* do not lead to long-term 
economic security, what can and should be done? 



9) According to David K. Willis of The Christian Science 
Monitor, "since 1970, major oil companie have lost most of their 
control over oil production to governments: Companies hold 17 
percent of production tin May of 19833, against 72 percent in 

1970." 

The U.S. government already influences the oil industry. 
It is conceivable that restrictions on the Alaskan oil industry 
could be used in times of national emergencies. 

Is this possibility acceptable to you as an Alaskan? Why or 

why not? 

C There is room on the next page for your answer . 1 
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lO) What do you fwl can be done to prevent government 
restriction* on Alaska's oil industry, if indeed you feel that 
government intervention is not desirable? 



il) Let's stop -for a moment and rethink the causes and results 
of nationalization. 

Dependence on imported resources can lead to a crisis if 
exporting countries nationalize their own industries. The 
situation in Iran which is described in this lesson is an 
example of an exporting country taking control of its own oil 
resources. This caused concern to Breat Britain ami the United 
States — two countries who depended an oil imports. 
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L: isi* can also lead to nationalization. When market forces 
fail to enhance national security, governments can and do 
intervene. Such was the case which resulted in the 
nationalization of the banks in Mexico. 



Do you think that the imagined future which is presented in 
this lesson could come true? Why or why not? 
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12) An etrnhasis of appropriate technology on self-reliance is 
partly fot the purpose preventing problems faced in complex 
economic systems. 

Here i s an example of an appropriate technology approach: 



Promote energy-efficiency. Replace the 
dependence on imported fuels and raw materials w? th 
the development of local and renewable resources. 
As part of an economic diversification strategy, 
smal 1 -scale manufacturing industries would be 
established, to make the products used by Alaskans. 
Farming and fisheries would be focused on the 
production of food for Alaskans, instead of for 
export • 



Thi s simpl istic "utopi an " view of economic development can 
rightly be called unrealistic. Current market forces won't allow 
incentives for this appropriate technology approach to develop. 

There are many other problems with this approach. 
Government participatic i in the economy would have to increase. 
Also, it could become difficult to import the products that many 
of us in Alaska like to have available — such as coffee and ca r s- 
It would be very difficult to produce these goods ourselv s. 

Do you feel that the above appropriate technology approach 
is at all worthwhile? Why or why not? 
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13) How could %omm of the appropriate technology strategies be 
incorporated into the Alaskan economy — as an addition, not as a 
repl ace went of the current economy? This is a very difficult 
question to answer. C You eight want to consider the various 
"sectors" of society: individual citizens, private businesses, 
local governments, state govenrment , federal government, and 
international organizations. 3 
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14) Briefly put yourself into th» shoes of the governor of 
Alaska — in 1995. What Mould be your response to the Department 
o-f Energy official's opening reeark? C optional : If you Mould 
like to, create a dialogue betMeen the DGE official and the 
governor . 1 
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IS) Jhm iai lowing article appeared about half a year after the 
first draft of this lesson was written. Read it, but don't spend 
tuo much time trying to understand all the details. Then answer 
the question on the next page. CYou might notice that we have 
returned to the region of the world where the ancient Sumerians 
devel oped their ear 1 y ci vi 1 ization. 3 



the Christian science monitor 



Tuesday, July 26, 1983 



Iran responds to threat of Iraqi Exocets 
with a warning to all Gulf oil states 



The writer has previously been oo assign- 
ment in Iran Mod writes on the area from his 
current btsc in Europe. 

By Claude vu Eaglaad 
Special to The Christian Science Monitor 

Brussels 

"The Iraqi-Zfooist regime knows that if it 
causes any trouble *o Iranian oil exports, all 
the countries in tiy* area will be prevented 
from exporting their oil.' 9 

This threat came Sunday evening in a Ra- 
dio Tehran Interview with the Iranian minis- 
ter of foreign affairs. All Akbar Vellayatl. 

Clearly it means that Iran would r spond 
to a successful strike at its own oil exp rt fa- 
cilities by either a blockade of the Strait of 
Hormuz. which commands the access to the 
oil-rich Gulf, or a bombing of the oil facilities 
of the Arab states on the south of the Gulf . 

Mr. Vellayatl is generally seen In Tehran 
as one of the most moderate leaders of the 
Islamic regt.ne. He is known for his rather 



cautious and restrained statements. His 
warning should thus be taken seriously . 

Mr, VellayatTs Interview is the first offi- 
cial Iranian answer to the loan by France to 
Iraq of five Super Etendard aircraft, Super 
Etendards with Exocet missiles could destroy 
Iranian oil facilities oo Kbarg Island. Exocet 
missiles sank two British vessels during the 
Falk lands war and already have set afire 
three Iranian oil wells in the Gulf, causing 
large-scale pollution. The Iranian 5, who keep 
the bulk of their Air Force to protect their ter- 
minals on Kharg Island, recently confessed 
there is little they could do against the sophis- 
ticated Super Etendard*. 

The loan of the Super Etendards to Iraq 
was decided by French Minister of Defense 
Charles Hernu after Iraqi Prime Minister 
Tareq Aziz visited Paris in May. Iraqi pilots 
are to be trained in France. 

In recent interviews, Iraqi officials an- 
nounced they would soon be able to fire 
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Exocet missiles at Iranian oil facilities. 
The jets will remain the property of the 
f m 22 French aerooaval forces, and observers say 

the contract might Include clauses limiting 
their use. The French might have convinced 
the Iraqi* to strike at Kharg Island only in 
case of an ail -out, successful Iranian ground 
offensive. 

Meanwhile. The Iranians are infuriated at 
the prospect of the arrival on the battlefield of 
the Super Etendards. The Iranian Navy, 
which includes destroyers, cruisers, and 
gunboats, is by far tiie most important naval 
force in the Gulf. It Is said to have suffered 
very little from the war and is based at Ban- 
dar Abbas, a few miles west of the mouth of 
the Gulf. 

Observers believe Iran could not mount a 
complete blockade of the Strait of Honouz, 
but it could easily attack one or two oil tank- 
ers. That would cause a panic and deter other 
vessels from entering the shipping lane. 

Iran could also in the last resort launch air 
strikes against the oil terminals of the Arab 
countries bordering the Gulf. One of their tar- 
gets could be the Saudi oil facilities at Has 
Tanura. 

But this seems unlikely. The United Arab 
Emirates (UAE) and Saudi Arabia have sub- 
stantially boosted their air defense in recent 



months. The Iranians are also welt aware that 
a strike at their neighbor's oi! installations 
would trigger an international conflict which 
they are said to be eager to avoid 

Mr. Veilayati's warning conies just as the 
Iranians are alternating lenient declarations 
with menacing ones to induce the I) A K to 
withdraw its support for Baghdad 

"You have nothing to fear from the 
Islamic revolution/' said Mr V«*'!ayati re- 
cently. But he added a few days later. "You 
should refrain from attempting to aid [Iraqi 
President) Saddam Hussein. Otherwise we ll 
treat you the same way we treat him " 

Observers also see a link between Mr 
Vellayati's statement and the new offensive 
launched by Iranian troops within Iraq 
Iranian soldiers crossed the border post on 
the road linking the Iranian town of 
Piranshahr to the Iraqi town of Hawandiz 

This offensive in the mountainous Kurdish 
area sterns to have been at least partly suc- 
cessful. Iranians say they are 10 miles inside 
Iraq and they claim they have overrun the 
Iraqi garrison of Haj Omran 

As usual, Iraqi communiques give the 
number of Iranian casualties, but they refrain 
from mentioning the exact location of the 
fighting. This might be read as an indication 
that they are on the defensive 



By 1983, we in the United States had become less dependent 
on Middle East oil supplies-- by developing our own oil resources, 
such as in Alaska, and by buying oil from other regions- Also, 
recession and energy conservation slowed down our demand for oil. 

Bat our economy was still much influenced by the 
international economy. In turn, much of the international 
economy was still fu.'ed by Middle East oil. Europe and Japan 
still imported large quantities. 

If the Iranians prevented the exporting of oil from the 
Middle East, how might the United States — and Alaska — be 
effected? Give this question some serious thought — and then use 
your wildest imagination to answer it. Don't limit your thinking 
to a careful answer 1 
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A HISTORY OF TECHNOLOGY 




h tell us that everj ftjp* J of 
thing is endoned *:tb Li spirituill 
$<i»_V)f bf which it ids. ..is to 
t:ll a.* nothing; but to derive t*o 
or gevenl principles of 

Motion... ind iftermrds to tell us 
ho* the properties ind ictions of 
all [phisuiU things folio* froi 
those. ..principles, would be * 
veri greit step. 

Sir I tax Nnrtoo C1&42-17273 
Optics 



Sod keep we.,, fro* stppc.ing tip ud 
tonn to be tbt sue thing is ill 
experiientilists nust suppose. 

Uf Sod us keep 

fro* Single vision I teuton's sleep! 

Villi*! Ilikf [1757-18271 
English poet 



INTRODUCTION 

In this lesson we once again return 
to the past. We continue with our 
previous focus on the development of 
technology es i n Europe, as i t emerged 
from the Mi ddl e Ages* 

During the Middle Ages in Europe, 
from about 500 A.D. to about 1450 A. D- , 
there was little of the wide— ranging 
i ntel 1 ectual fervor found i n the 
Alexandrian Museum or in the Moslem 
uni versi ties. 

In a previous lesson we mentioned 
the conquests of Genghis Khan* a Mongol 
^.o lived from 1162 A.D. to 1227 A.D. 
He had swept across the continent on 
horseback from China to Europe, 
momentarily bringing the cultures of the 
Orient and Europe into contact. 
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THE DRUMS OF KUELAI KHAN 




Shortly after the Mongolian 
conquest the Italian explorer, Marco 
Polo, was meeting with Kublai Khan, 
Genghis Khan's grandson. As barriers 
between East and West broke down, 
technologies of China were introduced 
into Europe. 

Printing techniques which made use 
of movable type and paper prjabably 
originated in the Far Easty^ These 
techniques made it possible for 
Europeans to print books in large 
quantities — helping to fuel an explosion 
of creative activity. 

In the next lesson we will discuss 
some of the consequences of two 
additional Chinese technologies — the 
mariner's compass and gunpowder. 



REBIRTH OF WESTERN CIVILIZATION 

During the Middle* Ages, EQrvope had 
witnessed little i ntel 1 ectualj or 
technological advancement. Tne rebirth 
of Western Civilization which followed 
this period set the stage for a new 
era — the era in which you and I live. 
For it was the thinker s and innovators 
the period following" theVMiddle Ages 
were responsible for deverming many 
the features common in the \cul tures 
Europe and the United 
today... a culture which is 
rapidly throughout the world. 



of 
who 

of 
of 



States 
Spreading 



The Printing Press — Knowledge Spreads 



.... th* ..niv u>»iy W m*lt*pl}imf tks **mt>*r >*( 



Paper was f i ret used in Ch i na 
during the second century B.C. Moslem 
Arabs learned the process o-f paper- 
making from the Chinese around 7SO A. D. 
It is through the Moslems that Europeans 
learned this skill. By 1200 A.D., paper 
was being made in Italy- 
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Printing has its roots in the art 
of woodcutting and engraving. 

Techniques which developed for the 

making of clocks ^ed to the development 
of printing with moveable type. 

The 1440' s saw the first book 
printed with moveable die-cast 
type* The letter-press printing 
method used by Johann Gutenberg 
(13997-1468) was basically the same 
as the one used for printing 
woodcuts, but Gutenberg used cast, 
moveable type instead of cut 
blocks.... It does not detract from 
Gutenberg ? s contribution that 
printing with moveable type had 
been practiced in the Far East, or 
more specif ical ly Korea, two 
thousand years prior to this. 
Several of the techni ques. -. which 
developed so quickly during the 
technical ^revolution of the 
Renaissance had had predecessors in 
other parts of the world. <fl 
History of the Machine, page 77) 

Paper and the printing press gave 
to the Europeans the anility to easily 
publish books and other publications in 
massive quantities. Previously, books 
had been slowly hand-copied onto treated 
animal skins. 

Historians usually point to the 
publishing of the Gutenberg Bible in 
Germany as the first book to be printed 
in 1 ar ge quant i t i es i n Europe. 

Only by the fourteenth century did 
the manufacture Cof paper 1 reach 
Germany, and not until the end of 
that century was i t abundant and 
cheap enough for the printing of 
books to be a pract i cabl e business 
pr opos i t i on . Thereupon pr i nt i ng 
followed naturally and necessarily, 
and th t c* intellectual life of the 
world entered upon a new and f^r 
more vigorous phase. It ceased to 
be a little trickle from mind to 
mind; it became a br^oad flood, in 




A Ch*e of ihi oldest known 
woodcuU. It bears tfv* d*ta 1423 *tkJ 
depict* St Christopher carryWif the 
Infant Otnat on Ntf lheuJdm. The 
woodcut we* found in • manuscript 
of 1417 in the mkJdW of tha 
eifhiewnth century. 
9 Early woodcuts w#r» made using 
kniv** of tfut type (I). Tha bisde 
rnneimrl of a piece of clock -sprung 
e*eei La^er. other special tools, 
such as this irs*er \l) t were used to 
hollow out those parts of a block 
which were La remain white durinsj 
prircunf , 

C Tha oompoatnf room (1) of an 
eightee nth c e n tury printer'! work* 
•hop aa ocpscied by Diderot. Tha 
typeeouor u<fl) has the oapy in front 
<«f Mm. Ha picks out letters it) from 
tha lypacse* and places them in ■ 




composing suck (3). Tha man in tha 
mtddia of the picture than puis tha 
completed Unas m tha gauay, s kx*g, 
narrow tray in which ly paaet text t* 
stored. Whan tha whole copy has 
been typeset, tha p ag e m a k er 
{right) steps in and puts tha lypaaet 
Unas in farms which heva the exact 
w>dth and haight of tha book's 
pages. He than saea to U thai mil 
types are at tha same tevat by 
hammering against a Hat, w ood e n 
board, which is placed over them. 





. ..y-rn 



J- s 



:s ' BBSS 
'* Bill 



Lllail^t 
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Closing Link* of the Psalter of 1459 (Much Reduced) 

The closing lirxn (that is, the so-called cole f Aon) of the second edition of 
rite Pialtcr, which are here reproduced, are substantially the same as those 
of the first edition. They may be translated as follows: "The present vol- 
ume uf the Psalms, Which is adorned with handsome capitals and is clearly 
divided hy means of - ihricx, was produced not by wriring with a pen but 
hy an ingenious invcn..on of printed characters; and was completed to the 
glory of God and the honor of St, James by John Fu|st, a citizen of Mainz, 
and Peter Schoifhcr of Ccrnsht-im, in the year of our Lord i4S9t on ?nt: 

29th of August" j 



which thousands and presently scores 
and hundreds of thousands of minds 
participated. ( The Outlne of 
History $ page 718) 



The publishing of books and the 
ability to read spread rapidly. Not 
only was there a great increase in the 
amount of books printed, but books were 
written in common languages. In earlier 
times most* books had been written in 
Latin, the language of the Chufch. The 
skills of reading and writing had been 
a rarity, usually limited to members of 
the clergy. 

By the sixteenth century, books 
were being written in the languages used, 
in everyday life, such as Italian, 
English, French, Spanish, and German. 
This is about the time that Shakespeare 
was writing in English and Cervantes ih 
Spanish. Shakespeare's plays and 

Cervantes novel, Don Quixote f helped 
establ ish important 1 iterary styles 
which remain with us today. 
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Ancient Grttk Thought ArrivM in Europe 

The technology o-f printing helped 
to stimulate a rebirth of interest in 
science. Arab translations of the early 
works of the Greeks were translated into 
European languages. The Europeans built 
fortresses of new ideas upon the 
foundations of Greek thought. 



...Western Europe broke out into a 
galaxy of names that outshine the 
utmpst sci ent i f ic reputations of the 
be£t age of Greece. Nearly every 
nation contributed, ... for science * 
knows no nationality. ( The Outline of 
H 2 story , page 732) 



Roger Bacon; A New "Look at the World" 

To those of us living in 20th 
century America, it can be somewhat 
difficult to understand the medieval 
mind of the thirteenth century. The 
urginn of Roger Bacon during that 
century, "Cease to be rulcxd by dogmas 
and author ities? 1 ook at the wor Id, M 
could easily seem of little importance. 

Bacon * s passi onate i nsi stence on 
the need for experimentation in proving 
theories, and his collecting of 
knowledge, were reminiscent of 

Aristotle, who had urged the Greeks to 
similar aims. To the people of the 
MLddl e Ages, orthodox rel i gious doctr i ne 
was often the main source to be 
consulted whenever there was a need to 
prove or disprove an idea. 



Leonardo da Vinci 

Many of the thinkers who followed 
Bacon did as he urged. One of these was 
Leonardo da Vinci (1452-1519), who came 
from Florence, Italy. He was a 



i 
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naturalist, an anatomist, and an 
•ngineer, as well as an inspired artist. 

Da Vinci was very prolific, 
recording his ideas in drawings and 
notes on more than five thousand sheets 
of paper . The sketches of his i nvent i ons 
included machine guns, tanks, a 
sub mar i ne , a flying mach ine, 1 at hes , 
pumps, water wheels, a canal lock, 
drawbridges, wheelbarrows, a diver's 
helmet with air hose, roller bearings, a 
self-propelled carriage, a double -decked 
city street, sprocket chains, an 
automatic printing press, a universal 
joint, a helicopter and many more 
i ngeni ous devi ces . 

Many technologies which are common 
today were f i rst conceptual i zed by da 
Vi nci . 



Galileo Galilei 

Another great Fl orent i ne sc i ent i st 
and inventor, Galileo Galilei ( 1564- 
1642), was born in tihe same year as 
Shakespeare. Bronowski claims that 
Gal i 1 is the originator of the modern 

sci enti f i c method . 

Gal i 1 ecj i nvented one of the f i rst 
telescopes, which became a commercial 
success as an instrument of navigation. 
By increasing i ts power of magni f icat ion 
and turni rg it to the stars, he used it 
a^ an instrument of scientific research. 

Gal i leo was a practical scientist, 
having built the apparatus necessary for 
his work. He carried out his own 
observat i on^>, developed theories, 

comparer! nis observation to theoret i cal 
predictions, and published the results 
of his work. These steps are the 
central core of modern scientific 
method. 



16$ 



tmmun minim <>r urnm Ouptv 2 lmioo 5 



t 



Page 7 



Galileo and the Loper nican Revolution 



There are few people, if any, able 
to live without beliefs Most of us 
have assumptions about who we are, what 
is right, and what is wrong. Our 
interpretations of "what is real," 
consciously stated or in our 

subcon^c i ous mind, are ver y i mpor t an t . 
These interpretations form the basis for 
our dailv actions. . . .and our sense of 
wel 1 -being - 



To 

med l eval 
H oc t r i ne 
bel i s • 
was that 
the un i 
findings, 
theor 1 es 
Coper n l cu 
r f*voi ved 



many of the inhabi tants of 
Europe, orthodox rel igious 

filled all of the needs for all 
One common bel lef at tnat time 
the earth was at the center of 

verse. Some of Galileo's 

wh i ch 1 ended support to the 
of a Polish astronomer. 

r _>, indicated that the earth 

around the sun. 




. ..tff ,*uif?n i;p<?. of n f^iiv 
f $yi TfC . dot* not ?u. c * f f»;r^ ; 
:? t*:r>*.' *;t. h :des<, wff c?? 
»*Kfl ; ? f ; f pi v a<?c £? f «■ i?/f 
: 5 A' f r ct # f r J rot' : * ? '/ r ? - ,n c : n o 
r o c : r ? v 

tcfv * fie a . *? t ' a r i>f . f r ti f 2 n ; : € <*' 
■3; r f ; t i v frcfPt f*f *.*oacM 

*r;r>> Iff fC^Ut IP 2 Zf . 

E. F. Schuweher 



'It is 2 most beautiful and 
delightful sight to behold 
the body of the moon/ 
Galileo's own wash drawings of 
the phases of the moon as s*en 
through one of his telescopes of 

! 6 I 0. 
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Sal ilma 9 « Observation* And Beliefs 
Set Him Into Trouble 

Galileo's study of the stars and 
planets brought him to the conclusion 
that Aristotle and other ancient Greek 
sc i en t i st s had been wrong about the 
movements of the sun and the earth. 

Galileo's support of Copernicus got 
him into deep trouble with the Pope and 
cardinals of Rome. The Church, basing 
its bel ief s or the writings if 
Aristotle, taught that the earth rf/ es 
not move and i s the center ot tne 
universe. The theol ogi cal reason* rig of 
the Church was that God is concerned 
about humane, so He put them in the 
center c/ ; the universe- Gal i lea' s 
interpretations based on his 

ob se>/ v a t i on s , h owe ver , c on t r ad i c t ed the 
beliefs upheld by the Church. 

For several years the clergy of the 
Church tried to persuade Galileo to deny 
his support of Copernicus' notion that 
the earth circled around the ' sun. 
Finally they put him on trial - At the 
age of seventy, under the threat of 
torture, Galileo denied his beliefs. He 
was confined to his home for the rest of 
his life and was forbidden to publish 
any of his writings ever again. 

The effect of the trial and of the 
imprisonment was to put a stop to 
the scientific tradition in the 
Mediterranean. From now an the 
Sc i ent i f i c Revol ut i on moved to 
Northern /Europe. Galileo died, 
still a prisoner in his house, in 
1642- On Christmas day of the same 
year , i n Eng 1 and , I saac Newton was 
born. < The Ascent of tfan, page 218) 

Beliefs are powerful and are rarely 
given up without discomfort. Maybe the 
antagonists of Galileo should not be 
overly criticized. Perhaps we can learn 
from their short-sightedness so that we 
do not fall prey, ourselves, to rigid 
ideas... and to realize the importance of 
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not share our own particular views. 
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1 do dot knot nhat 1 iay appear 
to the Horlc: bat to wyself 1 seei 
to have been on/ ^ like a toy, pitting 
on tftf seishore, a&tf d2 vert lysel/. 
2,7 no* anrf then hntfisg a fiocther 
pefci!>ie or a prett^r tfcan 
ordimry, *hile the greit ocein 
o1 truth Jay ill wdiscQvereti 
before we. 

Sir I saac Newt or 
(shortly before his death) 



The Newtonian Universe: A Modern Dogma 




Within every culture there is 
usually a set of beliefs shared by most 
members- For the culture of modern 
Western Civilization, Sir Isaac Newton 
helped to set the stage for a new way of 
viewing reality. His very exact 

formulas which describe physical motion, 
and the mathematical tools which he 
developed are a cornerstone of modern 
science. pand of many cultural beliefs. 

For two hundred years, Newton's 
mathematical description of the physical 
universe went almost unquestioned. It 
was not until the 20th century, with the 
wort' of Albert Einstein, Max Plank, and 
others, that Newton's work has been 
shown to be an incomplete description of 
r eal l ty . 



Two hundred year % i s a 1 ong 
any theory to remain intact. 



1 1 me 

for any theory to remain intact. The 
influence of the Newtonian world— view on 
our thinking is difficult to understand, 
because it has become so much a part of 
muder n cul t ur e and our as sump t i ons about 
r 1 i t y- 



Our deepest beliefs can determine 
what we not ice in the wor 1 d around us. 
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what we tmd+rstand f and how we act. 
This, in turn, affects what technologies 
we develop and choose to use. 



Powerful Tools for Science and Engineering 

Even though Newton's ideas have 
been shown to be incomplete descriptions 
of how the universe works, they serve 
well to describe most of the physical 
rel at i onships which surround us. 

Newton's "laws of physics* 1 have 
been very useful in the advancement of 
science and technological devel opment . 
His laws describe the forces of action 
and reaction which propel autombbi les 
and rockets. His law of gravitation 
describes the motion of f al 1 ing rocks 
and of the planets. His formulas which 
relate mass and velocity to force are 
still practical tools used for much of 
modern science and engineering, ^s are 
his mathematical methods. 



Humanity Conquers Nature 

The apparent accuracy and 
simplicity of Newton's interpretation of 
the physical world brought with it a 
liberating sense of understanding and a 
newfound ability to man 2 pal ate Nature. 
Many people who had folt at the mercy of 
an unseen spirit— world grew to believe 
that the world was like one big machine. 
Simple physical laws could explain all 
happenings. This often referred to as 
the philosophy of material ism. 

The centuries f ol lowing Newton' s 
lifetime saw the rise of philosophies 
based on materialism. Much of modern 
biology, medicine, sociology, economi cs, 
and many other disciplines, rest on a 
mater iaiist foundation. . * ..meaning that 
events are believed to be caused by 
"natural physical laws" and are 
mathematically predictable. 
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The Newtonian world— view provided 
practical tools for scientists and 

By also helping to weaken 
human i t y * s fear of a spi r i t— 
giving to peopl e the bel ief 
coul d deter mi ne thei r own 
f or ce spread throughout the 



engineers, 
the grip of 
world, and 
that they 
fate, a new 



world. A rapid expansion of 

t echnol og i cal i nnovat i on f ol lowed . The 

Church eventually lost much of its 
political and economic powers. 



• tf 5 csr 3L lisft'd rfw concept f ^e 
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E. F. Schumacher and Materialism 

f>s you learned in the first lesson 
of this c uur se , L . F - Schumacher vi ewed 
technological rjpvr 1 opmen t in the light 
of t he sp i r i tua 1 needs nt humani ty . 
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SchoMchtr 9 who was a repected 
•concMii st , mi strusted tany •odtrn 
economic throriw and policies. 

E . F . Schumacher ex pressed the 
following concerns: 

In the excitement over the 
unfolding of his scientific and 
technical powers, modern man has 
built a system of production that 
ravishes nature and a typ* ^f 
society that mutilates man. If only 
there were more and more wealth, 
everything else, it is thought, would 
fall into place. Money is 
considered to be al 1 -powerful I if it 
could not actually buy non-material 
values, such as justice, harmony, 
beauty or even health, it could 
circumvent the need for them or 
compensate for their loss. The 
development of production and the 
acquisition of wealth have thus 
become the highest goals of the 
modern world in relation to which 
all other goals, no matter how Mich 
lip-service may still be paid them, 
have come to take second place.... 

This is the philosophy of 

materialism, and it is this 
philosophy — or metaphysic — which is 
now being challenged by events* 
There has never been a tilts* in tmy 

society in any part of thai world* 
without its sages and teachers to 
challenge materialism and plead for 
a different order of priorities.^ 
The languages have differed, the 
symbols have varied, yet the message 
has always been the same: 11 Seek ye 
first the kingdom of God, and all 
these things Cthe material things 
which you also need! shall be added 
unto you." They shall be added, we 
are told, here on earth where we 
need them, not simply in an after — 
life beyond our imagination. Today, 
however % this message reaches us not 
solely from the sages and saints but 
from the actual course of physical 
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events. It speaks to us in the 
language of terrorism, genocide, 
breakdown, pol lution, exhaustion. . . - 

We shrink back from the truth if 
we believe that the destructive 
forces of the modern world can be 
"brought under control " simply by 
rnobi 1 i si ng more resources — of 
wealth, education, and research — to 
fight pollution, to preserve 
wildlife, to discover new sources of 
energy, and to arrive at more 
effective agreements on peaceful 
coexistence. Needless to say, 
weal th , educat i on , research , and 
many other things are needed for any 
civilization, but what is more 
needed today is a revision of the 
ends which these means are meant to 
serve. Aid this implies, above all 




E.F. Schumacher with President 
Jimmy Carter in the Oval Offic 
of the White House, May 1977- 
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else, the development of a life- 
style which Accords to material 
things their proper, legitimate 
place, which is secondary and not 
primary. (Small is Beautiful , pages 
294-295) 



COMPLETE THE FOLLOWING WORKSHEET. 



If ycu found the histcry presented in this 
lesson interesting, you light «ant to view a 
video tape of Convections ii — Bath in the 
Hforniog, available free the Hedia Services 
of the University of Alaska, Fairbanks. The 
show is on 3/4 inch video tape — 52 iinutes. 

(recoaicnded by Richard Seifert, 
Cooperative Extension Service, 
University of Alaska) 
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WORKSHEET 




If you -feci that any of the following questions 
are an invasion of your privacy, please do not 
answer them. Feel free at any time to let your 
teacher know if you prefer not to complete an 
assignment because of your beliefs. 

1) Briefly summarize the effects that the introduction of 
paper and printing had on Europe. 



2) Do you believe that it is good, bad, or neither, for new 
ideas tc be discussed? Why or why not? 



3) It seems that technologies can influence the beliefs of a 
culture, and that the beliefs of a culture can influence 
technology. Da you think that this is so? Why or why not? 
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4) Bacon, Galileo, and Newton sought learning from an 
examination of the world around them. This approach to learning 
is often called "•cience. M Do you think that the methods of 
science, based on proving or disproving theories by observation 
and experimentation, are in conflict with other ways of learning? 
Explain your answer. 



o 

5) Briefly describe the "philosophy of materialism. 



6) Do you think that materialism has much influence in the world 

today 9 Explain,. 



7) What effects do you think that beliefs have had on the 
development and uses of technology in today's world? 
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8) If you were the director of research at a university in 
Alaska, what types of technology would you have the scientists 
and engineers work on? ' 



9) For the technologies which you listed above, can you pick out 
some of your own beliefs which you used -for making the decisions? 
If so, what are they? 
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IMPERIALISM IN AFRICA 




T^iie map to the left is a 
represent** - ion of the 
division of political power 
in*. Africa aroun** 1850. As 
ypu 'cad see, the continent 
was largely unexplored, 
except for the coastal 
*r eg ions. 
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This map on the right shows 
the political boundaries of 
Africa 64 years later, at 
the beginning of World War I. 
The only self-governing 
countries are those shown in 
white. All the rest are 
colonies of the European 
powers at that time. 
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INTRODUCTION 

In the last lesson we discussed the 
rebirth of Western Civilization. 

Gunpowder and the magnetic compass, 
which are believed to have originated in 
China, p Payed important roles in 
changing European society. 

In this lesson we discuss the 
formation of European nations, 

exploration of the world, colonization, 
and the growth of industry and trading. 
We then make some comparisons between 
early colonies of the European empires 
and current-day Alaska. 



NATIONS ARE BORN AND THE WORLD EXPLORES) 

During the Middle Age*, political 
power was not as centralized as it is 
today. Most a-f metiieva? Europe was 
composed of small feudal kingdoms. 
Trading between kingdoms was limited and 
contact with cultures of other regions 
was rare. 



Birth of Nations: 
Europeans Tat-* Sunpowdmr Siriouv * 

Gunpowder came to Europe from China 
during the thirteenth century. It 
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played a significant role in helping to 
concentrate the political power of a few 




kings into what we now call 
the modern political state* 



M nations" or 



The 



kings 



Might of cannons helped these 
to defeat their closest 
competition — the knights and barons — in 
the race for power. As political power 
became more central i zed, the kings grew 
wealthier by taxing the people under 
their control . The new wealth was used 
to build better and more weapons, 
stronger f or t i f i cat i ons, and to amass 
larger armies. This gave the kings the 
ability to acquire even more territory, 
money , and power . 

Control over new technologies 
helped to concentrate political and 
economic power. This concentration of 
power enabled the kings to give 
extensive financial support for the 
further development of technologies. 

The most famous of all these super- 
kings was Louis XIV, who ruled France 
from 1643 to 1715. He set the grand 
style which earned him the title of "The 
Sun King, M and which was imitated by 
other monarchs. Louis built the vast, 
lavish palace of Versailles to entertain 
and control other French nobles. 

After the time of Mazarin Cminister 
to Louis XIV3 we hear of no great 
French nobles unless they are at 
court as court servants and 
officials. They have been tamed — 
but at a price of throwing the 
burthen C bur den 3 of taxation upon 
the voiceless mass of common people. 
From many taxes both the clergy and 
the nobility — everyone indeed who 
bore a title — were exempt. i Ih* 
Outline of History , page 788 > 

The world of today continues to be 
influenced by national boundaries and 
power f ul 1 eaders . As a cur i ous 

coincidence, just as this lesson is 
being written <Jun<? of 1982), many 
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1 eader s f ram all over the wc<r i d , 
including President Reagan, are gathered 
at the Palace of Versailles. They have 
gathered together to discuss world 
pr ob 1 ems . The sat el lite i mages comi ng 
over the television are of well-dressed 
1 eader s , surrounded by the 1 u>:ur i ousness 
of the palace. 




Growth of Inc ustry in Europe 

The building of the palace *r 
Versailles, in addition to t * 

construction ot churches, caused a boom 
in many industries throughout Europe, 

tver y k i and princelet i n Europe 
w«eis building hir. own Versailles as 
much beyond his means as his 
subjects -*nd credits would permit- 
Everywhere the rv.?bi 1 i tv rebuilt or 
e," t. ended thpi r c hateau:-: Ccast i e or 
large house] to a new pattern. A 

IS I 
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great industry of beautiful and 
elaborate fabrics and f urni shings 
developed. The luxurious arts 

flourished everywhere Amidst 

the mirrors and fine furniture went 
a strange race of "gentlemen" in 
vast powdered wags, silks and laces, 
poised upon high red heels, 
supported by amaz i ng cane^; and 
still more wonderful "ladies" under 
towers of powdered hair and wearing 
vast expansions of silk and satin 
sustained on wire* Through it all 
postured Louis, the sun of the 

world ( Th* Outline of History, 

page 788 and 789) 



Along with artists and craftsmen, 
Louis XIV decorated his court with 
scientists and engineers. The 
scientific community received money and 
other resources for research and 
experimentation, with the largest share 
of this wealth spent on engineering 
projects- 
One of these projects was the giant 
Marly machine, which was built to supply 
water to the palace at Versailles. The 
Marly machine was a floating water mill, 
powered by thirteen huge water wheels. 
This enormous engineering project took 
1800 men eight years to complete, at an 
estimated cost of «20, 000,000. Its 
energy output was 125 horsepower. The 
Engl i sh steam engine, which was 
developed 60 years later, could produce 
as much power as the Marly machine at a 
cost of »50,000. 



The Magnetic Compass: 
A Tool for World Exploration 

As nations were forming, Europeans 
began to explore the world. Before the 
introduction of the magnetic compass, 
most 3hips had f ol lowed coast 1 ines. 
Travel across the wide open spaces of 
the seas was not common * 
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A Tin- ^t^ni M^rlv m.tthinr. which 
was hmli mm liw Kivi-i StMiit* in the 
IbbUs Thirtff n Mrjiu-r- wheel* 
powrrrtl 236 i'tnv*' pumps, whu-h 
pumptsi up U* 1 nullum gallons 
i5.<KM? m't t»f nv«*r w.twr inlii ihf n- 
:Wrv<Mfs (i.uly Th»* reservoirs were 
siiUdU'tl 5^5 11 < nn .iIh»v** the 
river 




An ad tor the Ridor clcsed hot-air online which 
pnuiiu'nl about one horsepowor. It was mado in 
t.hr I'nitod St;itt<s from the 18/0\s to t ho MHO's. 
It was L'iKM'mousI v popular hocanso it was easy to 
run and used ",nv kind ot fuel. 



Historians are not sure where or 
when the mariner's compass was invented, 
but there is strong evidence that it 
rame from China. By the fourteenth 
century, European sailing ships were 
crossing the high seas, keeping course 
by the compass and the stars. In the 
fifteenth century, adventurous merchants 
and seamen began to explore the <orld in 
search of hew routes to the wealth of 
the Orient, which had been described by 
Marco Polo- 



AN ENGINE SIMPLER THAN A STOVE, 

Eider Compression Pumper 

mod HouMhoId flngi««. 



No STEAM, 
No DANGER, 
No Engineer. 
No Insurance. 




No VALVE& 



No SPRINGS, 



No CAMS, 



No LEVERS. 



„Vb loos* or ficlirntr pari* to bpcvmt ds 
ra n $ed t J WR IV A L I. ED for lifh t or W 
uy pumping, ICxprti.tf of rurm.ui.ff 6 mcJi 
Kng\ne On© cent per hour. 

CAMMEYER 4 SAYEH, 
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In the Mediterranean world, the 
Mere the first to test the 
However, the voyage that 
the world was that of an 



Portuguese 
new waters, 
was to change 



Italian in the service of Spain 
Christopher Columbus. In 1492 Columbus 
sailed across the Atlantic for what he 
thought was Japan. He landed in 
America. 



Columbus returned to Spain in 1493. 
He brought gold, cotton, strange beasts 
and birds, and two "Indians" to be 
baptized. It was thought that he had 
found India, not Japan. He sailed again 
with a great expedition of seventeen 
ships, with the permission of the Pope 
to take possession of new lands for the 
Spanish cr own. 



l&p of the World 

to tkem tt*- 

CHIEF VOYAGES' 
cf EXPLORATION 

O 1525) 




Colonisation 

>»' 

The news of Columbus' 
caused great excitement 
Europe. Tales of great rich 
European nations into compet i 
one another for control of 
discovered lands. Little con 
was given to the rights of * 
already living in America. 



i scover i ef 
throughout 
es brnugb 
tion witn 
the newl y 
sider at ion 
he people 



Spain dominated the early period of 
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aver seam impmrimiiMB ithm bmlding of 

empires by the political and tconoaic 

domination of one nation over another)* 
but France, England, and Holland quickly 
set their courses for the naw wealth in 
the East and in the Awricif. Soon all 
the major European countrie* *i*re 
struggling with each other to establish 
col on i es. 

The inagnetic co*pa«a had helped to 
open up new riches for European nations. 
Colonies, such as the cane which was to 
become the United states of America, 

found themselves firaly controlled by 
rulers froai distant countries. 

fey the middle of the 20th century, 
European empires had lost such of their 
power. Colonies continue to gain the 
status of independent nations. 



The Build, an Early Fo^si of Organized Labor 

As industry expanded and trading 

between nations and colonies grew, the 
structure of political and economic 
power began to change. 

The demand for skilled labor during 
the European building boon helped to 
establish and strengthen ,ail<Js. A 
guild is an association of people with 
common interests or skills. Many of 
them operated much the same as modern 
bus* ness associ at ions and labor unions 
do today. These guilds were formed to 
protect its members, ami to control 
wages and training. 

One important guild was an 
association of stoneworkers that: called 
t hemsel ves freemasons. By the end cf 
the seventeenth century they began to 
admit honorary members. Soon, jnany 

prominent people were intiated as 
members- 

In the United States, Benjamin 
Franklin, George Washington, and many 

1 85 




The empire which the British created in the nineteenth century 
was fh* richest, the most c*fensi*r, and 'he most powerful in 
h^tcry. As master Of this vast domain, Britain wos j natural 
target for criticism from k ;iher nations Mere the Amcicon 
cartoonist Thomas Naif pcrtruvs a swollen John But! who en- 
compasses the entire world and holds if in a teal }us gr-^sp. 
The envy and resentment incurred by Great Pntutn in lis role 
ns the greatest >mpeno! power of the nineteenth century create 
political difficulties even today, particular'* i" tho\e countries 
where the fcnglisn were once sovereujn, 



1 lUtxV Hill Thrcadneedlc 
Streri, London, headquarters 
id the milium uiiorV ^uiirl 
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other president*. were freemasons. 
Today, the Masons are one of the largest 
fraternal organizations in the world. 

The wandering builders were an 

intellectual aristocracy <lifce the 
watchmakers five hundred years 
later) and could move all over 
Europe, sure of a job and welcome; 
they called themselves freemasons as 
early as the fourteenth century. 
The skill that they carried in their 
hands and their heads seemed to 
others to be as much a mystery as a 
tradition, a secret fund of 
knowledge that stood outside the 
dreary formalise of pulpit learning 
that the universities taught. < The 
Ascent of Men, page 112) 

Private businesses and labor 
organizations continued to grow in 
strength during the 19th and 20th 
centuries. 




3cnj*muv TFranklitv- 



Ben Franklin: 
A Revolutionary Kind of Person 

Benjamin Franklin, a Mason, was 
forceful, forward looking, confident, 
and very practical. He had little 
formal schooling — a fact that might have 
contributed to his originality 1 



Franklin, a printer by trade, was 
also a well-known inventor. His 
inventions have an ingenious simplicity 
about thee, such as the bifocals which 
he made by sawing the lenses of his 
eyeglasses in half. He developed a 
wood-burning stove from cast iron, to 
increase the energy-efficiency of using 
wood as a source of heat. His interest 
in the science of electricity led him to 
the invention of the lightning rod, 
which protects houses f roe lightning. 



Benjamin Franklin had a great deal 
of luck. The fact that he wasn't killed 
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by lightning during his famous 
experiment with a kite and a key is one 
example of his luck. (There is some 
question about whether or not he really 
did this experiment at all?) Bronowski 
mentions another example of Franklin's 
uncanny luck: 

When he went to present his 
credentials to the French Court Cat 
Verbal 1 1 es, where Frank 1 1 n was 
representing the newly formed United 
States Govenment 3 in 1778, it turned 
out at the last moment that the wig 
and formal clothes were too small 
for him. So he boldly went in his 
own hair, and was instantly hailed 
as the child of nature from the 
backwoods. ( 1 he flsc&nt of War?, 
page 26H) 

Frant 1 1 n was instrumental in 

enlisting the aid of the French in 
defeating the English. The democratic 
revolutionary government of his country, 
the United States of America, was to 
help establish an important trend — the 
decline of the powerful monarchies and 
empires centered in Europe. 

The independent United States was 
also to become one of the greatest, 
centers of industrial growth and 
technological development that the world 
had ever f nawn. 
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A New World Order: 
Stage Is Set for the Industrial Revolution 

The wor 1 d wh 1 ch emerged from the 
Middle Ages was in many ways similar to 
the world of today. The growing skills 
of c >( ipnti^ts and engineers had led to 
niassi vr» fr-.M onomic p?:pansion, and to a 
c hang 1 ncj <\t t 1 t tide- 

» 

The formation of strong nations 
with powerful centralized governments ^ 
w^ c ae rompam ed by a rapid gr owth of the j 
European economy. The political power 
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of the ttonirchxes was giving way to the 
growth of privately o*med businesses. 
I ndustr i es and t r ad i ng +1 our i sh ed - 
Colonies provided new sources of raw 
materials and new markets for 
manufactured products. 



The growth of international trade 
had a significant effect, setting the 
stage for the emergence 



for the 
industrial i zed world. 
E. Km Hunt: 



In 



of today's 
the words of 




Between 1700 and 1770 the foreign 
markets for English goods grew much 
faste. than did England's domestic 
mar kets Cmar ket s i n Eng 1 and 3 - 
During the period 1700-1750, output 
of domtst i c i ndustr i es i ncreased by 
7 percent, while that of export 
i ndustr x es increased by 76 percent * 
For the period 1750-1770, the 
figures are 7 percent tdomestic 
market] and 80 percent [foreign 
markets. This rapidly increasing 
foreign demand for English 
manuf ac tur es Cmanuf ac tur ed pr oduct s 3 
was the single most important cause 
of the most fundamental 
transformation of human life in 
history: the Industrial Revolution. 

.-•-profit seeking was the motive 
that, stimulated by increasing 
foreign demand, accounted for the 
vi r tual explosi on of techno 1 og i cal 
i nnovat i ons that occurred i n the 
late eighteenth and early nineteenth 
centuries — and radically transformed 
al 1 Eng 1 and and eventual 1 y most of 
the world. (Property and Prophets , 
pages 41-42) 

The next two lessons are about the 
Industrial Revo J ut ion- 
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Self -Reliance: 
Alaska of Today Coapared to European Col on i 

/ 
j 

A strong centralized government and 
extensive international trading had been 
wel 1 -developed hy the Romans. For 
several hundred years after the fall of 
the Roman Empire. Europeans communities 
tended to be small and s+l f-rml imnt , 
meaning that they provided for 
themsel ves, local ly, most of what they 
needed . 

A new world order was beginning to 
devel op in Europe and its colonies, one 
in which people sold their labor for a 
wage and bought the goods which they 
needed and wanted. The small self- 
reliant communities of the Middle Ages 
were becoming less and less common. 

Alaska of today is in some ways 
similar to the early colonies. Since 
the end of the last century, many people 
have come to Alaska in search of gold* 
other minerals, fish, and oil. 

The self-rel iant *1 if e of Alaskan 
natives people is in many cases being 
displaced. The non-native people who 
live a self-reliant life are becoming a 
smaller proportion of our population. 

Self-reliance is being replaced by a 
growi ng dependence on the export of raw 
materials from Alaska. International 
trade is becoming a central focus of 
economi c pol i ci es. 

For many years the Alaskan fishing 
industry has depended on foreign 
markets. The building of the oil 

pipeline from Prudhof? Bay to Valdez has 
enabled Alaskans to sell oil to the 
lower 4B states. The export of coal to 
South K orea from Al aika began i n the 
early 19S0*s. There, is talk of 

exporting Alaskan barley to «.ne Pacific 
Rim Countries — the countries I ining the 
coast of the Pacific Ocean, including 
Japan, South Korea, and China. 
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Very little manufacturing is done 
within Alaska, leaving us dependent on 
out si de industries for manufactured 
products, and most of the food consumed 
in Alaska is imported. Later in this 
course we will be examining why this is 
so. 

The future di recti on of Al ask a " s 
economy is in your hands- 



/ 

COMPLETE THE FOLLOWING WORKSHEET 




t C n m .*m ig« monarch H»t body mode up oMh# tmy figyr«s af thi paapi* hav surfind«rid lh«ir righfs. Th* illustration op* 

r-t i u b»rt!i, i^mt*ol«*'ffS on ail po*«Hul $cv*rnm»n? rj j^h pcarad in th« 1651 «d<fion of Hobbei' LenflMa/i, 
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A HISTORY OF TECHNOLOGY 
WORKSHEET 




List three or more of the most important issues 
presented in this lesson <up to, but not including 
the section titled: Sel f-Rel i ance: Alaska of today 
Compared to European Colonies). Write a brief 
paragraph or two about each of these issues. 

- When you are done writing about these issues, 
try to see if any of what you have written applies 
to the situation found in Alaska today. Put your 
thoughts into a few paragraphs or more. Don't be 
afraid to reach a conclusion which is quite 
different than the one presented at the end of this 
lesson. 
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THE I NDU8TR X AL REVOLUT I OM 
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INTRODUCTION 

The Industrial Revolution began in 
the countryside of England. Before this 
revolution, English villagers eade 
products such as pots and pans, woolen 
and cotton cloth, soap, candles and 
matches, and a host of other coeeon 
things which people buy -for everyday 
use. This type of production is called 
cottage industry because the people 
worked in their h o s es or in seal 1 
•factories. 

The products of the cottage 
industries Mere carried f roe villages to 
cities on barges that cruised the new 
and expanding English canal systee. 



Cottage Industries Replaced by Large-scale Industry 

One of the major factors leading to 
the shift froe seal 1 -scale cottage 
industries to large-scale factories was 



the decline of the Church's control of 
everyday affairs. During the late 
Middle Ages, the Church began to lose 
soee of its grip on the European eind. 
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London in the Eighteenth Centuhv 



London was almost destroyed by * great fire in 1666. The old city had been » picturesque mass of tim- 
bered houses^ the new one was built of brick and stone. In the center rose the new St. Paul's Cathedral, 
whose dome, 370 feet high, is still higher than any other building in the city. Its architect, Sir Christopher 
Wren, also built most of the churches whose jptrcs are visible here, the eighteenth-century artist having 
drawn them, indeed, somewhat out of proportion in order to attract attention to them, The column with 
a gallery around it is "The Monument/* erected to commemorate the great fire, At the lower right-hand 
side ii the Tower, Note the houses on London Bridge. The two towers farthest up the river are those of 
Westminster Abbey, and the roof of the old Parliament buildings can be just made out below them, beside 

the bridge* 



The period following the decline of 
the Church's influence is often called 
"The Age of Reason," beginning in the 
eiddle of the eighteenth century. The 
teachings of the Church had condemned 
luxury and money — for common people at 
least — which restrained the growth of 
the business world. As Jacques Ellul, a 
French sociologist, points out: "That 
something eight be useful or profitable 
to men did not make it right or just. 
It had to fit a precise conception of 
justice before God." 

The rebirth of sci ence and the 
investigation of the natural world began 
to uncover things which ran counter to 
religious teachings, such as Galileo's 
discoveries which you read about in an 
ear 1 i er 1 esson . ^ 

Many people protested against the 
amassing of enormous wealth and land and 
other excesses of the Church, which 
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helped to speed along early Protestant 

movement-; 



Page 3 



m 



Private Enterpri**: 
A Nm Attitude Towards Bu*in 

The new age brought with it more 
freedom. People began to change the way 
they thought and behaved. One of the 
changes was in people's attitudes about 
the business world. There developed a 
respect for frmw vntvrpris*. 

Free enterprise simply means that 
the control of raw materials, 
manufacturing, and trading rests mostly 
in the hands of private businesses and 
market forces. Ideally, this ^neans that 
everyone is entitled to use personal 
initiative and work to get a fair share 
of a society's potential wealth. 
Everyone has, theoretically, an equal 
opportunity to prosper from his or her 
own enterprise. 

In reality, the "fairness" of free 
enterprise did not always result in 
equal opportunity. Some people already 
had the economic advantage of wealth, 
property, and social status. Some 
profited unfairly on the labor of other 
peop 1 e. 

The wi nni ng combination for success 
in the new business world was money, 
business and technical ski 1 Is, and 
inventiveness. In the early days of the 
Industrial Revolution, there were no 
free public schools which provided equal 
access to the learning of these skills. 

In the eighteenth century, 
industrial workers were gathered into 
factories by weal thy employers to 
manufacture products in greater 
quantities. Thi s change was of 

fundamental i mportance in the 

rel at i onshi p between a person and thei r 
work. Almost from the beginning of 
civilization, manufacturing and service 
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industries were generally in the hands 
o+ the craftsmen or the master of the 
craft. Craftsmen had been organized in 
guilds and most often were self- 
employed- 



New 
replaced 
simpl i f ied 
production, 
required a 



technological 
craf tspeapl e- 
the manual work- 
Tasks which 



inventions 
Machines 
of factory 
before had 



great deal of skill were now 



being performed much faster 0 by machine 
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The cotton and woolen industries of 
England were among the first to pass 
from the cottage into factory 
production. In 1764, England imported 4 
million pounds of raw cotton. By 1841, 
thi s had i ncr eased to 500 mi 1 1 ion 
pounds, providing raw materials for an 
expanding textile industry. 

Most cotton and wool en cloth had 
previousl y been made by simple 
machi nes—spi nni ng wheel s and hand- 
operated looms — which villagers operated 
in their homes. As machines were 

devel oped to perform these same tasks 
more rapidly and cheaply, the village 
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weavers could no longer compete with the 
large cloth-producing mills. They had 
to either seek employment in these mills 
or to support themselves by other means. 
Many villagers were -forced to move into 
towns and cities to work in the 
factor i es. 



Steam Bbcomi "The Miner'* Friend" 

The early factories were at -first 
powered mostly by water wheels. At 
about this same time, coal was replacing 
wood as the source o-f heat -for making 
iron. As mentioned in a previous 
lesson, the forests of Europe had been 
depleted by the growth of population and 
industrial development. 

Surface coal was quickly depleted, 
so miners had to dig deeper to get at 
underground deposits. As miners dug 
deeper, their holes filled up with 
water. Then along came Thomas Savery 
with the "miner's friend," which was a 
pump to lift water from the mines. The 
unique feature of the pump is that it 
was pow&red by steam. 

Savery' s pump was the first device 
to effectively use heat energy as a 
source of mechanical energy (motion). 
It was this innovation that was to 
radically cnange the already developing 
factory system of production. 

Many historians set the date of 
1702 as the start of the Industrial 
Revolution — the year in which Savery 
introduced his steam engine. 



Steam Power Before and After Savery 

Thomas -Savery was not the 
discoverer of steam power, nor was he 
the first to think that it could be used 
for practical applications. 
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■ Savery • ti#*m-enf\n<> h»d 
neither a p*iton nor ■ aafeiy-valve 
(I l Strom from Oi* tx**r led 
mU> a vcaeel Ul. and hSr *>m\tr m it 
*e* ihu* forced oui through an ft* 
cendirtf oif>c <*> by *my of a cUck 
valve te) When a had been *mp 
lied, the flow of uram wit Hopped 
mnd the vewe? w»» cucl**i b> mranj 
of cuid *eter. *hjch wu »pr«^e*i 
over »t from vewei d Sine a 




vicvuiH wm creeled when the 
**am mm GMtoMMd, water «** 
•fttfi eucfted ta*e « by way of a 
cieck.vofce it). WW* « we* be** 
cooled. feM waa fed iMo the 
water 4Ukd «oe*eJ/. which *e 
emptied, cooled, ami reAtted w*h 
weier fc) Water tofet, (t) The 
ateejn-enftoe in action in ■ water 
loajajod mine, 
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We have already mentioned that Hero 
had/ experimented with steam in 
Alexandria in 300 B.C. Many other 
peop 1 e between the t i mes of Hero and 
Saver y had experimented with steam 
engines. But none of these had the 
revolutionary effect of the "miner's 
friend. " 

The importance of steam as a source 
of mechanical energy begins with Savery 
because the time was ripe for the new 
source of power. 

Other * inventors and enterprising 
busi ness peop 1 e were qui ck to grasp the 
importance of steam. Thomas Newcomen, a 
merchant who traded in mining Equipment, 
and John Cal ley, a plumber and glazier, 
i nven ted *a steam pump wh i ch was a 
considerable improvement over Savery' s 
device. The new engine was an instant 
success. 




A Krwcoracn engine (From J, T. Dettgulkra, A Course m Es- 
ptrartmuU Pbiia&pby, vol. i, 1744) 

*~ By the time of Newcomen^s death in 
1729,, his engine was in widespread use, 
pumping water from mines in England and 
in several other European countries- A 
Newcomen engine which was installed in a 
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French coal mine in 1739 operated for 
forty-eight hours a week with just a few 
people tending it- Previously, 50 men 
and 20 horses labored in shifts twenty- 
four hours a day throughout the week to 
do the same work. 

After seeing the engine perform, 
the French engineer, Bernard Forest de 
Bel i dor remarked: 

It must be avowed that this is the 
most marvelous of all machines. . . and 
that there is not a single other of 
which the mechanism has so much 

resemblance to that of animals. v 

Heat is the cause of its motion, a 

circulation takes place in its 

different tubes like that of blood 

in the veins; it has valves that 

open and close at the proper 

intervals, it draws from its own 

work everything that it required for 

its support. {Engineering in 

H 2 story 9 page 165) 



The next major innovation in the 
development of steam technology was made 
by another team of two men. One was 
James Watt, an instrument maker from 
Scotland. The other was Matthew 

Boulton, a wealthy English 

industrialist. As Newcomen and Cal ley 
before them, Watt and Boulton combined 
technical skills with the money and 
skills of the business world. 



Steam Power for Factor! M 



A r evol utionizing feature of the 
Watt engine was that it could drive 
mach i ner y . E>: tensi ve steam-powered 

factory production opened the doors to a 
new world. 

In 1785 a Watt engine was installed 
in a cotton mill- By 180O, there were 
five hundred Watt engines in service. 
About one third of these were used to 
pump water. The remaining two thirds 
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were supplying mechanical power for 

textile mills, iron furnaces, rolling 

mills, . flour mills, and other 
industries. 



The World Becomes SmIIi 
Steais Poner for Transportation 



After ' the commercial success of 
Watt's engine, the design* ^of steam 
eng i nes was stead i 1 y i mproved . Th i s 
resulted in several new applications pf 
steam technology; In 1804, Richard 
Trevi thick adapted the Watt engine to 
the f irst 1 ocomoti ve. In 1825, the 
first railway began operating, between 
Stockton and Darlington in England. By 
the middle of the century a network of 
railways had spread all over Europe. 
The speed of transporting people and 
freight was increased" ten-fold. This 
sudden change is illustrated by Wells: 

. • • Napol eon travel 1 ed from near 
Vi lna tin Russia! to Paris in 312 
hours. Thi s was a j ourney of about 
1,400 miles. He was travelling 
with every conceivable advantage, 
and he averaged f i ve mi 1 es an hour . 
An ordinary traveller could not 
have made this same journey in 
twice the time. These were about 
the same maximum ratA of travel as 
held good between Ro^l and Gaul 
[France] in the first century A.D., 
or between Sardis and Susna in the 
fourth century B.C. Then suddenly 
came a tremendous change. The 
railways reduced this jour hey for 
any ordinary traveller to less than 
forty-eight hours. < 7/>e Outline of 
History, page 924) 

The steamboat was devel oped j ust a 
few years before locomotives. By 1802, 
the paddlewheeler , Charl ott? Damdas 3 was 
operating on a Br i t i sh can^l . In 
America, Robert Fulton, who had been an 
art student in England, developed the 
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A A recuni" action o! Ttcwiiruck* 
^twiti *>arrt«**- -i 180$ a* seen from 
utKJvv dt ^nt; <r«m the Vide <2) 
ikMi*r <6t Furnace %*iih « oout»e 
right. angled flue duct Tha aik**ed 
as much hen ai possible frootfhe 
stack gas iu be uubxed id Smoka 
siack id) Cocki for contfoJ of the 
*r4ttr lrvr< ma ir> Water filter .fun- 
nel *uh tap Safetv valve <gi 
t>uubie acting cv Under tiki Steam 
JiMntnjlmtf cock. J J - J pfug t/ock 
.» ( Feed pipe from a yj Eahaust 



lit am pNpe .Lead! to c. when the 
kltam by its biaaimg action force* 
she draught, tit Ptston, The ptaion 
rod's til estenixm (mi *aa fork- 
vhaped, in order to give room for 
1 He crank teeb t«j, and had verucaJ 
openings, to give room for the 
crankshaA u»t. Because f tha ar- 
rangement, 0 could be set very dose 
tog (p » Connecting rod ioj Guides 
controlling the fore end of m, it) An 
actuating rod. whwrh wag connected 
to ft and wruch. from the driver * 



veat, could be maur to *nga4* wun 
t fur an automatic reversai of the 
distribution of steam 10 the lumvrvg- 
potnti of the piston. When disen- 
4 aged, r couid probaWy be used for 
manual control of*. <*i Flywheel «. 
ui Gearwheels for the transmission 
of power to it t wheels. *vf Coupling 
*f ar. u*e*1 to disengage cither of the 
wheels when cornering a tharp 
bend The front axle <u>t was turned 
round a central pivot by means uf 
the handle bar \xi 





began sailing on the Hudson River in 
1807. 
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Like the railroad lucomotive, once 
the steamboat had proved to be reliable 
and to be a sound commercial investment, 
it quickly spread throughout the canals 
and rivers of Europe and America. The 
first steamship to put to sea was alsc 
American, the Phoepix, which went from 
New York to Philadelphia. Another 
American vessel, the Savannah, £*s the 
first steam-powered • ship to crosl the 
Atlantic Ocean. Wells relates what this 
meant to ocean travellers: 

The transatlantic crossing, which v - 
had been an uncertairv adventure of 
several weeks — whi ch mi ght stretch 
to months — was accelerated, until ¥ 
in 1910 it was brought (Jown to five ^ 
days, with a practically notifiable 
hour of arrival . Al 1 over the 
oceans there was the same reduction * 
in the time and the same increase 
in the certainty of human 
communications. "< The Outline of 
History f page 251) 



Iron, Steel, and Electricity: 
Industrial Technologies Rapidly Improve 



Mafiy time-saving, labur-reducmq 
inventions were made during the early 
days of/the Industrial Revolution, 

New iron and steel technologies 
quickly led to even further innovations. 
The steam engine could not have been 
developed beyond Savory's primitive 
pumping engine before the process of 
sheet iron became available in 
By the end of the nineteenth 
there were shi ps of i r on and 
vast bridges, and new 
technologies for building with steel on 
a gigantic scale- 



Vol 1 ing 
1728. 
century 
steel , 



it 



About this same time, electricity 
was becoming important to the 
devel upment of technol ogy . The f i r st 
telegraphs were operating by 1837 in 
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Brooklyn BnUgr, ongin*] wilkwiy, tower, and ciblo (From 
Stuntific Am*ricm % tJtfj) 



England and the United States. Soon, 
great cables were stretched over land 
and across oceans, connecting the 
civilized world for the first time with 
almost Instant c otutnun i c a t i on m The 
telephone, the radio, electic lighting, 
and many electrically powered devices 
were soon made available to anyone who 
had the money to pay for them. Steam- 
powered electrical generation became 
common, and continues to be one of the 
most common forms of electrical power 
production. 



A In lh«r ittOft. »fm»l mvtniuri 
|ft«<4 to cofUlrtKi «kclnc»J t ruitn,« 

\hm& oi lh« t**»im-«ngirHP The Am#f 
««n Ch*rie* Gfaftofl P*g* proposed 
Mich a pawn" engine, which t* 
Ihown Sent »t two diffrfeni 
of tis work cycle. Two toft tnm cy 
1+acUm ke. pi were, »n (urn, puJied 
urtu ioArnvwii 4c. 4) whtn the**, 
each dwiinj ©n*-b*if of the Hy 
whttl'i tei revolution, were fed 
wAh e fectnc current 
0 The »4eem-en*ine-j?owered Al- 
i*«jwt generator < I i w«* pnmariiy 
um4 Tor Itfhlhvu** tflumintfion. tf> 
EipAwto r y frkrlch The machine 
ct^riMtird of « yrr«4 number there, 
twenty four) uf her»e*hoe rrv»gr>#u 
tot, which were errtnffrd rtfvUrly 
tn row i round m drum (ei On ihe 
drum, twtce m m*ny^oirm»«l* ic I 
a* mAurrrU were lymmetricelly 
nwurwed id; Bell pulley The mm 
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cium of Ihr m*ny w^rtund*. -tl 
wil ijtiTii'ull to m*ili*f ^ uwfuj 

C A generator *hu'h ***** ttin»iiiir 
jbiy Jei# >>uiky jrsd htr**y (h^n Ihv 
Ali^ncf tferwrr-U"" wdi i nrutf tiL'ttM 
tn 1HM hy Henry W.Htr Hr h-d d\» 
covered Ihr txiftftibiUy r<*j»i*t' .n* 
Ihr iuftfr hurtefchur rrfj^mu *iiJt 
rUcjrvrrU)<n*u <e I, whurfi **rr fed 
wilh current from * $mmii trrwraUK 
t&i. The i*it*r cqwipprd w<lh jn 



Applied Sci «nc*: 
A N*w Approach to Technological Dtvtlopitnt 

The rapi d growth of electrical 
power can be t i ed di recti y to a new 
method of problem solving. This 
approach has the scienti st worki ng wi th 
the engineer toward a speci f ic goal . 
such as the development of a new 
industrial process. This method is 

cal led appl i ed sciente. It was first 
introduced in the last half of the 19th 
century and is much different from the 
way i nvent i ons and di scover i es had been 
made earlier. 
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Ear 1 i er technol ogi es had ^een 
developed, for the most part, by 
i ndi vi dual s wor ki ng on thei r own , who 
typically had little or no training in 
science. In a sense, applied science is 
the reverse of the way technolcny had 
developed in the past. The scientific 
or theoretical explanation of how early 
inventions worked usually f ol lowed long 
after the introduction of that 
i nvent i on . 



4»J 





The best known example Cof how 
technique precedes Science] is the 
steam engine, a pure achievement of 
experimental gen i us. The sequence 
of i nventi ons and improvements of 
Solomon de Caus, Christian Huygens, 
Denis Papin, Thomas Savery and so 
on , rests on ^ract i cal tr i al and 
error . The sc i ent i f i c explanation 
of the var i ous phenomena was to 
come much later, after a lapse of 
two centur i es. < The T&chnol ogical 
Society, page 8) 



Governments Fund Technological Advanc 



The new field of applied 
was helped along by various ind 
but in the United States the 
government also became invol 
training sc i ent l sts and engi neer 
Nat i onal Sci ence Foundat i on was 
and the Morrill Land Grant Act 
was passed by the United 
Congress, whi ch gave publ ic 
establ ish schools. 



sci ence 
ustr les, 

federal 
ved i n 
s. The 

founded 
of 1862 
States 
land to 



The railway industry was helped in 
a similar way by the federal government. 
Millions of acres of public land were 
granted to private corporations as an 
incentive to huild railroads throughout 
the country. 

Many, if not most of the 

technol ogi cal advances made during our 

century in the United States, were 

funded wi th government money. The 
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airplane, the submarine, the atomic 
bomb, and later the nuclear reactor, 
sonar, radar, the computer and the 
entire space exploration program were 
all at least helped along with 
government funds. 

As this lesson is being revised 
(June 1983) there is a substantial 
debate going on in the governments of 
Great Britain and the United States. 
The focus of these debates i s the 
question of how much these two 
governments should participate in the 
devel opment of thei r industries. 

In particular, Japan is seen as a 
threat, as Japanese industries capture 
many markets — notably the automobile and 
el ectoni c markets. The Japanese have a 
governmental agency, the Ministry of 
International Trade and Industry (MITI), 
which helps to coordinate research and 
development of new technologies and 
1 ndustr i es. 

While the current leaders of the 
United States and Great Britain (Ronald 
Reagan and Margaret Thatcher) are very 
vocal supporters of free enterprise, 
both of thei r administrations are 
realizing that the vitality of their 
industries are threatened. As we will 
see later in this course, governmental 
influence on the direction of science 
and technology plays an important part 
in the world of today. In the words of 
Bonowski : "science is.... a source of 
power that walks close to government and 
that the state wants to harness." < The 
Ascent of Nan, page 429) 



THERE IS NO WORKSHEET FOR YOU TO COHPLETE. 
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It was a town of red brick, oV of brick 
that would have been r^-.i if the smoke and 
ashes had allowed it; but as matters stood 
it was a town of unnatural red and black, 
like the painted face of a savage. It was 
a town of machinery and tall chimneys, out 
of which interminable serpents of smoke 
trailed themselves for ever and ever, and 
never got uncoiled. It had a black canal 
in it, and a river that ran purple with 
ill-smelling dye, and vast piles of 
buildings full of windows where there was 
a rattling and a trembling ail day long, 
and where the piston of the steam engine 
worked monotonously up and down, like the 
head of an elephant in a state of melancholy 
madness. (A description of a typical English 
factory city about 100 years ago, written by 
Charles Dickens in his novel "Hard Times".) 
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A HISTORY OF TECHNOLOGY 




I NDUSTR I AL REVOLUT I OIM 
CHANGES SOC I 



INTRODUCTION 



The overall relationships between 
people *»o*netimes referred to as the 

structure of society . The development 
of human technologies has often been 
accompanied by dramatic changes in 
this structure. 

Witness the growth of cities and of 
the early empires which followed the 
establishment of agriculture. Small 
tribes which depended on hunting and 
gathering food have been displaced. One 
exception is Alaska, which is one of the 
ffcw places where this structure of 
society still exists, though even here 
it is no longer common. 

The Industr i al Revol ut ion began i n 
a world just emerging from a period of 
centuries in which a feudal structure of 
society had been dominant. Small 
\ 1 ngdoms had been fairly self-reliant 
and trading between kingdoms had been 
minimal- Most of the political power 
rested in the hands of feudal lords. 
The establishment of nations, which you 
read about in a previous lesson, 
consolidated the power of a few royal 
f ami 1 1 es. 

The growth of factory-based 
industry and international trading set 
the stage for and blossomed with the 
Industrial Revolution. New forces arose 
in the world whicff were to radically 




A nlneltmnlbi'Cenlvry illustration shows the famous Krupp works 
in £u#n, Germany. 
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change the structure of society. The 
forces of free &nterpri se and massi 
i ndastri al i zat 2 on were part i cul ar 1 y 
influential . 

A p^eviousl y decentral 1 zed rural 
society became concentrated into crowded 
factory-cities- The sharp division 

between the owners and workers became 
more of a driving force in society. 
Labor unions formed to confront the 
growing needs of workers. A powerful 
middle class became an important new 
force. This force was expressed in new 
democratic forms of government. 



A much (Kwy tit th* £mc fowl 
from *o tojrinac i" ***** 
■to)* of Bryw m Hmy t mn%cb 
fvxory m U**toa, with b*tp 
free Antic pwtat and oibcr 

fcrv io iapror* *M»* «od 
oo*4ukxm. oot of Dm hni 

«orkm 



The fabric of the economy 
eventual ly led to the downf al 1 of 
royalty and the Church as the powers 
control 1 ing society. In their place 
arose many new forms of government i n 
which the workers and owners of industry 
have far greater roles. These changes 
in the structure of society are still 
under goi ng dynami c changes 1 ate i n the 
20th century, as we continue along the 
road of a still vibrant Industrial 
Revolution. With this lesson we arrive 
closer to the issues facing the world of 
today. 
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A NEW MAY OF LIFE: 
NEM PROBLEMS AMD NEW HOPES 

Many social problems arose daring 
the Industrial Revolution. The 
worldwide demand for manufactured goods 
resulted in the expansion of factories, 
followed by the rapid growth of towns 
and cities- Most factories were built 
cheaply to hold as many workers and 
machines as possible- The streets were 
covered in black soot from the smoke of 
coal .fires. Workers' houses were 
stacked like boxes in some precious 
cargo space, allowing only enough roam 
to load and unload workers into the 
narrow streets. 



Children not only lived in these 
tiny houses — they worked long hours in 
the factories as well. Many of the 
famous novels written by Charles 
Dickens, such as Oliver Tmist and fi 
Chri stmas Carol, described the plight of 
children in the early factory cities. 

Thi s gross mi streatment of humans 
by other humans did not begin during the 
Industrial Revolution. What is curious, 
though, is that the great wealth 
resulting from the Industrial Revolution 
did not quickly benefit the multitudes 
tending the new machines. 

In addition to poor working and 
living conditions for the early factory 
workers, as Bronowski points out, one 
more evil was born: 

The new evil that made the factory 
ghastly was different: it was the 
domination of men by the pace of 
the machine. The workers for the 
first time were driven by an inhuman 
clockwork: the power first of water 
and then of steam. It seems insane 
to us (it is insane) that 
manufacturers should be intoxicated 
by the gush of power that spurted 
from the factory boiler without ^ 
stop . *A new ethi c was preached 1 n 
which the .cardinal sin was not 
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cruelty or vx ct f but idleness. 
Even the Sunday schools warned 
children that "Satan finds *ome 
Hischief still, For idle Hands to 
do." iThe Ascent of Kan, page 280) 

Many o* the social problems that 
accompanied the Industr i al Revol ut i on 
have been lessened in the rich 
industrial ized countries of today. 
Child labor has been eliminated for the 
most part in Europe, the United States, 
and many other regions of the world. 
Wor k i ng and 1 i vi ng cond i t i ons have 
vast 1 y i mproved . The wor k week i s 
shorter and there are many opportunities 
for education and advancement. 

In many countries which are 
currently in the process of 

i ndustr i al i z i ng , espec i al 1 y in Asi a , 
Africa, and La t i n Amer i c a , the 
conditions of life for workers are 
harsh. 

f<s wi 1 1 be discussed in later 
lessons, there is reason to believe that 
n>any i ndustr i es based on 1 arge-scale 
factory production are in the process of 
substantial changes. Di mi ni shi ng 

resources, especially energy, and the 
automation provided by computers and 
robots could displace mi 1 1 ions of 
workers. The resulting changes in the 
structure of society could be dramatic. 



People Are Driven 
from the 
Food-Producing Land 

Before the Industrial Revolution, 
people in England grew crops and kept 
livestock on small plots of land near 
their village cottages. This usually 
provided thee with all the food that 
they needed and gave the villagers 
something to -fall back on when they 
could not make or sell the manufactured 
goods produced in their homes. To a 
large degree the villages were self- 
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sufficient. Importantly, many 

villages were economically 

independent- The 
produce their own 
tools, and shelter. 



vi 1 1 agers could 
food, clothing, 



The Industrial Revolution helped 
to destroy the self —sufficient 
village life of medieval Europe. Raw 
materials and human labor were needed 
for the new factories. The enclosure 
movement helped fill these two 
necessities of large-scale industrial 
manuf ac tur l ng . 



The Great Depression of the 1930's 
is an example of what can happen 
in our own times when the factories 
close and there is nothing to fall 
back on- Loss of human dignity was 
one of the most painful tragedies 
of the depression years in the U.S. 
Jobless men and women, their hopes 
crushed by failure and their pride 
destroyed by hunger, stand and wait 
in the "Bread Line 11 - Reginald Marsl 



The feudal nobi 1 ity- ... fenced 
off. or enclosed lands that had 
formerly been used for communal 
grazing. Enclosed lands were used 
to graze sheep to sat l sf y the 
booming English wool and textile 
industries' demand for wool. The 
sheep brought good prices, and a 
minimal amount of labor was needed 
to herd thera- 



J 



The enclosure movement reached 
its peak in the late fifteenth and 
sixteenth centuries, when in som* 
areas as many as three—f ourths to 
nine-tenths of the tenants were 
forced out of the countryside and 
into the cities to try to support 
themselves. The enclosures and the 
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i ncreasxng popul at i on -further 
destroyed the remaining feudal 
ties, creating a large new labor 
force — a labor force without land, 
without tools or instruments of 
production, and with only labor 
power to sell. This migration to 
the cities meant more labor for the 
capitalist industries, more men for 
the armies and navies, more men to 
colonize new lands, and more 
potential consumers, or buyers of 
products. (Property and Prophets,, 
E- K.. Hunt, page 23) 

jThe destruction of the cottage 
system of industry took people off the 
food-producing land and into the cash 
economy around the factories of the 
city* 




In these cities people had nothing 
to fall bac k on dur i ng t i mes when 
factory production slowed down or ceased 
altogether. There was no welfare system 
or unemployment insurance as is found in 
the rich i ndustr i al i zed countries of 
today. No money meant no food, no 
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clothing, 'and no shelter. The choice 
far people in the cities was brutal if 
they had no money. They starved and 
frqze to death on the street * or they 
went to debtors' prison if they couldn't 
pay thei r bills. Many of these 
unfortunate people became the first 
emigrants to the United States and -other 
colonies that were being established by 
European countries throughout the worl d. 



Meanwhile, agricultural land was 
being concentrated into the h^nds of 
wealthy businessmen. As in the 

factories, new tools and machines were 
developed to work the land. Steam- 
powered reapers and threshers were used 
along with many new labor-saving 
inventions. Fewer and fewer people were 
needed to grow fhe food and fiber 
necessary for society. 



Population Expands 
and 
Cities Grow 

The population of the industrial 
nations of Europe grew rapidly. In 
1660 the population of Great Britain was 
7 million. By 1820 it had almost 
tripled to 20 million people, which is 
the approximate number of people living 
in New York City today. 

A ma j or sh i f t of popul at i on to 
cities i ^ described by Jeremy Rif km: 

...As late as the sixteenth 
century, the majority of European 
cities housed fewer than 20,000 
inhabitants. At the time of the 
American Revolution, the two 
largest cities in the colonies — 
Boston and Philadelphia — had not 
yet reached 50,000, and New York 
City ranked a distant third in 
size. 

With the spread of the 
Industrial Revolution in the early 
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mm .tenth century, all of this 
began to change overnight. London 
became the first city with a 
population of 1 million in 1820. 
By 1*00 there were 11 cities with 
populations exceeding 1 million; by 
1950, 75 cities; by 1976, 191 urban 
areas composed of 1 million or more 
people. At present worldwide 
growth rates there will be 273 
cities with populations over a 
million by 1985... 

y 

As a percentage of the world's 
population, urban dwellers are 
moving toward a majority. Of the 
estimated 1 billion people alive in 
lBOp, perhaps 25 million of them — 
or just 2.5 percent — lived in 
cities. By 190O, 15 percent of the 
wor Id's popul at i on was 1 ocated i n 
urban areas. By 1960, one-third of 
the population. At the current 
growth rate, by the year 2000 more 
people will live in cities of 
100,000 or more than lived in the 
entire world in 1960. {Entropy, 
page 150) 

Later in this course we will look 
at some problems associated with 
overpopulation. In particular we will 
consider the depl eti on of cr i 1 1 cal 
natural resources and destruction of 
natural environments. 



Industrialization 
Paves the Hay 
tg a 

New Social Order 

With the Industrial Revolution came 
new struggles for power. These 
struggles are a legacy still with us. 

Royalty and church clergy have lost 
much of thei r power to pr i vat e 
businesses and labor unions, and to 
democratic, socialist, and communist 
governments. The world of today is in a 
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state of conflict between groups of 
people holding differing ideologies — 

systems of beliefs as to how economies 
and people should be (and not be!) 
control 1 ed * In the news we constant 1 y 
hear of the debates between "left" and 
"right" or between "socialism 11 and 
"capitalism". Many forms of government 
and ideologies have arisen in response 
t o the changes i n the way peopl e do 
business with each other* 




A mass meeting of 50,000 
Nazi party members heard 
Hitler declare on May Day, 
1937, that he refused to 
tolerate any interference 
by church authorities in 
German political affairs. 




Two important t vents in the 
changing social order are presented 
below: the French Revolution and the 
Amer l c an Re vo 1 ut i on • 



The French and Am e r ican Revolutions 



The French Revol ut i on began when 
many common- people banded together to 
overthrow the royal government which 
they felt was tak i ng more than a fair 
share of the wealth. Much of the 
rebels* anger was due to the* excessive 
t a>: at i on and spend i ng of the 
aristocracy. You might recal 1 f from a 
pr evi ous 1 esson , that the pal ace at 
Versailles had become a center of great 
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decadence. % Whi 1 e the aristocrats 
paraded around in all thexr finery, many 
of the common people did not have enough 
to eat. 




M IMCII III' Till- 



Women 



TO ViiKiiAli-Lfc;* 

This disregard, for the plight of 
others on the part of the ruling class 
\nf lamed the French rebels enough that 
they beheaded thex r .Uing and many 
members of the royal aristocracy. 

The French r evol ut i onar i es 

attempted to make radical changes to the 
structure of French society- Property 
was taken from wealthy people or heavily 
ta?.B<T. Money and land was divided among 
the poor people. There was an attempt 
to abolish profit altogether. In 1793 
the rebel government made harsh laws 
against "profiteering". Major changes 
were- also made in the social system. 

Divorce was made as easy as 
marriage; the distinction of 
legitimate and i 1 legitimate 
children was abol i shed. . . A new 
calendar was devised, with new 
names for the months, a week of ten 
days and the like — tbat has long 
since been swept away; but also the 
clumsy coinage (money system) and 
the tangled weights and measures of 
old France gave place to the simple 
and lucid decimal system (the 
metric system of today) that still 
endures. There was a proposal from 
one extremist to abolish God among 
other x nst i tutions al together , and 
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to substitute the worship of 
Reason. *There was, indeed, a Feast 
of Reason in the cathedral of Notre 
Dame <m Paris), with a pretty 
actress as the goddess of Reason. 
But against this Robespierre (one 
of the leaders of the revolution) 
set his face; he was no atheist. 
"Atheism," he said, "is 
aristocratic. The idea of * 
Supreme Being who watches ove^ 
oppressed i nnocence and puni shes 
triumphant crime is essentially the 
idea of the people. " ... So he 
gui 1 lotined Herbert, who had 
celebrated the Feast of Reason, and 
all his party. ( The Jatl ire of 
History* page S79) 

Robespierre and many of those that 
shared his beliefs met their death at „ 
the hands of other rebels 1 . 

The American Revolution started 
more for simple economic reasons than as 
a result of a dramat fc al 1 y new ideology. 
There was little social upheaval as 
compared to the French Revolution. When 
the dust from the battles settled and 
the colonies had secured their 
independence^ everyday life went an much 
as it had t/ef ore. 




THE CONTRAST 
A cartoon compirtog American mM Ffta&£jihenrj in 1789. 




The Americans had been angered by 
the way in which they were constantly 
being forced to pay taxes without having 
any say on how these taxes Mere set. 
Most o-f the taxed products came from 
England, even though many of these 
products were made from raw materials 
that originated in the colonies (lumber, 
cotton, flund tobacco, to name a few). 
The British also imposed restrictions 
which prevented colonies from trading 
with other countries. In this way Great 
Britain secured the profits of the new 
land for the British government or for 
people they chose. 



To ALL BRAVE. HEALTHY. BodIEd. aKB WELL 

DISPOSED YOUNG MEN, 

Of TUB NXJGHBOUIHOOD, WHO HAVE ANY INCLINATION TO JOIN THE TROOPS, 
VOW UN UK* 

GENERAL WASHING f I, 

to* T»t axrixcf or r*± 

LIBERTIES AND INPETCNDENCE 

OF THE UNITED STATES, 



TAKE NOTICE, 




A RECRUITING POSTER 

I{ rc-wis m pre. "The encouragement ac this umc to enlist, is truly liberal and generous 
namclv a bounty of twelve dollars, an annual and fully sufficient supplv of flood anJ hand- 
some cloathing, 4 daifv allowance of a larjc and ample ration of provmuns. together w ith 
uxtv dollar* a year in Gold and Silver money on account of pay, the whole of which the 
soldier mav lay un for him*clf and friends, as all articles proper for hi* *uhM*tjncc and 
comfort arc provided by law, without any expense to him. . . . Those . who thatl ciu- 
brace thu opportunity of spending a few happy years in vir^inj the different part* of this 
beautiful continent. In the honorable and truly Kspccf'.0k character of a toldicr. after 
which, he may, if he pleases return home to his friend*, with bis pockets full of muncs and 

bis head cohered with laurels. 
Frm the in tb* Pemtylvstis Hiitmitsl Steuty. 

The American and French Revolutions 
Here attempts to set up a new sort of 
community in the world. Revolutionaries 
in both nations tried to make a break 
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with the past by eliminating the power 
of the monarchies and by then setting up 
new laws and constitutions. The French 
Revolution went much further than the 
American, by making a clean sweep with 
the past. Perhaps this is part of the 
reason that it lasted only a few years. 

To th i s day , debates and armed 
conflicts continue between organizations 
holding various ideologies. Though there 
has been a far-reaching separation of 
church and state worldwide, groups of 
people affiliated with various religions 
continue to play important roles in 
politics. A current example is the 
dramatic role of Christian groups in 
Central America — on both sides of bloody 
conf 1 i cts. 



The 

I ndust r i al Revol ut i on 
in 
A me r ica 

The Industri al Revolution might 
have begun in England but it was the 
United States that took thr ball and ran 
with it. Even while the American 
Revolution was being fought, European 
ideas and inventions were brought to 
America and put into practice. Indeed, 
the pioneering frontier, rich in natural 
resources and not encumbered by 
centuries-old traditions, proved to be 
f erti 1 e ground for innovation. 

Me have already mentioned Ben 
Frankl in ? s inventions and experiments 
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with electricity. Another inventor, 
Samuel Morse, improved the Engl ish 
telegraph, making it a successful 
commercial enterprise. Another 

commer c i al success , as men t i oned 
earlier, was Robert Fulton's steamboat. 

By the end of World War I the 
United States was leading the world in 
almost every area of industrial 
production. Most of the new inventions 
and discoveries were still arriving from 
Europe, such as the internal combustion 
engine and the automobi le. Even the 
atomic bomb was invented by European 
scientists — though it was on American 
soi 1 that these scientists were 
organized to complete this project- 
Soon American industry was churning 
out so many products tftat homes in this 
country were busting at the seams with 
all manner of devices to make life 
easier and more comfortable. Many of 
these were found in the kitchen. First 
appeared the kitchen range, then the 
sewing machine, the vacuum cleaner, 
refrigerator, washing machine, electric 
mixer, coffee percolator, dish washer, 
can opener , and more. 

Somehow "the automobi 1 e won the 
hearts of the American people. Everyone 
had to have one and soon "nobody could 
afford to be without one." 

rhc i-'mpire Sutc Building The constant updating of models 

kept the merchandise movi ng . Peopl e 
wanted the latest model, or so the new 
industry of advertising told them. 

The enthral lment of the American 

people with gadgetry and new machines 

was captured by the American humorist 
Rube Goldberg . 



(Q>urrcsv Err pi veering 
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COMPLETE THE FOLLOWING WORKSHEET. 
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Simple Alarm Clock 




The early bird (A) arrives and catches worm (M)- Cannon baH (H) drops on nose of sleeping 

(B), pulling stnng (C) and shooting off pistol (D). gentleman-String tied to cannon ball releases 

Bullet (E) busts balloon (F), dropping brick (Q) on cork (O) of vacuum bottle (P) and ice water falls 

bulb (H) of atomizer (I) and shooting perfume (J) on sleeper s face to assist the cannon ball in its 

on sponge (K)-As sponge gains in weight it tow- good work, 
ers itself and puHs stnng (L), raising end of board 
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It is not unreasonable to be asked questions 
which have knomn solutions* It can be annoying, 
though, to be asked questions which are not easily 
answered. Unfortunately, many of the questions which 

are important to * — and to answer are questions 

which do not have simple solutions. 

Some important and difficult questions are 
presented on this worksheet y for which there are no 
simple answers. 



The Industrial Revolution and Progress 



The American Heritage Dictionary defines 
progress as: 

1. Movement toward a goal. 2. Development $ 
unfolding. 3. Steady improvement, as of a 

society or civilization. 

The Industrial Revolution and technological 
development are often used as examples of progress — 
as defined by the third definition above. There an 
also some people who believe that industrialization 
arid technology should be avoided. 



Between these two extremes are many attitudes 
concerning technologies and industries. 



Complete the following three statements; 

1) In my opinion, the benefits of the Industrial Revolution are 
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2) In my opinion, the prot*la*s associated with thm Industria 
Revolution are 



3) Progress can take many fores. For the progress of humanki 
I would like to see the following things happen: 
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Choosing Technologies «nd the Structure of Society 

People develop and use technologies* But »ho 
decides what kinds of technologies are developed and 
for what pur pomes they are used? 

Human society exists in many forms, and with 
each form there is a unique process by which 
decisions are made. In a dictatorship, most 
decisions are usually made by one or a few people. 
In a democracy, there is more liberty for individuals 
to choose for themselves. In addition to these two 
general types of governments, there is an almost 
limitless variety of ways in which people organize 
themselves for making decisions. 

So how do we choose technologies in the United 
States?^ It is sometimes said that we leave that 
decision "to the logic of the marketplace. N In other 
words, businesses and individuals make what people 
want. The technologies which people are willing to 
pay for will be produced. Of course, advertising has 
a great deal of influence on people's desires. 



As you have read in this lesson, governments are 
also involved in the development of technologies. In 
particular , governments pay for technologies which 
are used for defense and war, and they also fund the 
development of technologies which seem to be 
worthwhile — but for which market forces are not 
adequaty enough to spark the interest of privately- 
owned industries. You were introduced to this 
r function of government in a previous lesson* 

The U.S. government regulates technologies in 
many other ways. Within the federal government, 
there are many departments which study and control 
the uses of technologies, such as the Office of 
Technology Assessment, the Federal Energy Regulatory 
Commission, the Environmental Protection Agency, and 
the Food and Drug Administration. 

The government influences technological 
development by studying technologies, by promoting 
some technologies, and also by directly regulating 
technologies. 



v Answer thm following question: 

4) In question #3 above, you described the type of "prdgess" 
which you would like to see. What types of technologies would b 
necessary for the p. ogress Nhich you described? By what methods 
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can our society develop these technologies? How can individuals^ 
governeents, business**, and worker* oak* th* n*c**sary decision* 
to develop the kind of world which you described? 



i 
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Ideals and Pragmatism 

An irfeal is an image of perfection, or an 
honorable or worthy goal, firmgmmtism is an approach 
to solving problems which is based on what is 
actually available. To be pragmatic is to be 
practical. In some ways, idealism and pragmatism are 
opposi te approaches. 



5) Do you believe that idealism and pragmatism can be used 
together for the development of technolgies? Why or why not? 



6) Returning to your own description of "progress, " * what 
are your ideals, and by what pragmatic means can they be put 
into practice? 



« 
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7) What kinds of progress would yoM li*« to see, ideally, in 
Alaska? Do you feel that this type of progress is pragmatical I 
possible? How could you use the existing structure of Alaskan 
society to achieve your goals? Would you consider any changes 
this structure? CTo answer this question, make use of what you 
know about your local and state governments, and also what you 
know about organizations such as village councils and local 
corporations. 
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A HISTORY OF TECHNOLOGY 




L-OTS OF OME«F> OIL p 
ECONOM X C BOOM » 
AND 

MILI TARY X NDUSTRY 



Jo be prtpirei for mr is the tost 
tflectul mas of preserving the peice* 

Storgt tteiltitfltoii 



INTRODUCTION 

The Industrial Revolution changed 
human society. With the development of 
new energy sources, especially oil, came 
more changes. 



Abundant 
fuels formed 
boom that was 
ever seen • 



and easily transportable 
the basis for an economic 
greater* than the world had 
With that boom, also came 



two world wars and the establishment of 
mighty military industries — which remain 
to this day the" largest industries in 
thl? world. 



LOTS OF CHEAP OIL: 
ECONOHIC GROWTH EXPLODES 

Between 1950 and 1973, the yearly 
production of oil increased froe less 
than -four billion barrels to ovrr 20 
billion. CA standard barrel of oil is 
42 gallons. 3 This record growth in oil 
output, and also that of natural gas, 
fueled an astonishing growth in the 
world economy. 
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lock layers in the earth 
moy become bent and form up- 
wofH bulge*, or domes, if there 
is water, ciL or gas between the 
layers, it is trapped in the fop 
of the dome until a pipe is sunk 
through the rock. The gas or oil 
may then flow to the surface or 
be pumped out by machines, 



With oi 1 at 1ms than *2.00 a 
barrel during thtie year*, industry 
expanded rabidly. The world output of 
goods and servi ces i ncr eased by more 
than 47. a year. 

In the words of Lester Brown: 

Our age is often referred to as 
the nuclear age, or the space age. 
Scientifically glamorous though 
these labels may be, it is 
petroleum that has shaped our time. 
The consumption of vast quantities 
of oil, some 60 million barrels a 
day at the peak of the bi 1 age 
during the late seventies, gives 
contemporary society its 
distinctive character. 

At its peak, oil and its 
companion fuel, natural gas y 
accounted for two-thirds of world 
commercial energy use. Oil was the 
source of virtually all the world's 
transportable fuel, much of the 
fuel for heating buildings and 
water, and for generating 
electricity, and together with 
natural gas, it supplied most of 
the feedstocks for synthetic 
chemicals Cplastics, fertilizer, 
and many other synthetics 3 . 
iMorldmztch Paper #53, page 7) 



THE WAR AND DEFENSE INDUSTRIES 

Common sense might lead us to 
believe that greater access to resources 
and manufactured products would result 
in a world of f^wer tensions and 
rivalries. Observations reduce such a 
thought to the realm of wishful 
thinking. 

Many of the technological advances 
made during our century were achieved 
through the development of military 
weapons or mi 1 i tary defense systems. 
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The modern computer, advanced 

communication systems, radar, sonar, 
most of the modern aviation industry, 
and the space exploration program have 
military roots. So does the nuclear 
power industry. 



Weapons Technology has a Long History 

Throughout history many technological 
invent i ons were made for the purpose of 
warfare. We have presented examples 
earlier in our study. 

Archimedes and Leonardo da Vinci, 
among other things, were great military 
engineers. The Mongols conquered much 
of Asia and Europe because they had 
welded the horse and rider into an 
effective military force. 

The Chinese invention, gunpowder, 
was developed into a destructive force 
with the inventions of muskets, mortars, 
and cannons fay Europeans. These new 
weapons were used by the "grand 
manarchs" of Europe, such as Louis XIV, 
to expand their political power- What 
we now call "nations" emerged as a 
result. 



Two World Wars 

The fighting which helped form 
nat l ons cont i nued between nations. The 
two World Wars which were fought during 
the 20th century are without equal in 
terms of the number of people killed. 
This was made possible by new weapons 
manufactured by the powerful industries 
of the Industrial Revolution. 

In World War I, tanks, aircraft, 
and poison gas were first used in 
warfare. Technolr^ / had provided the 
individual soldier with weapons which 
had vastly more destructive power than 
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Nuclear boabs 

A peak of destruction was reached 
in 1945 when an American "superfortress" 
bomber dropped a single atomi c bomb on 
the Japanese city of Hiroshima — killing 
several hundred thousand people and 




The terrible power q\ nuclear weapons has exerted enormous 

inf ue^ce cn international aft^irS, nafjQnu! policies, and the 
minds, of individuals ever i>r>ce the explosion of fhe first atomic 



bomb in 1945. Here, fhe blast of on atomic bomb at Bikini atoll 
makes toys of American warships moored in fhe fast area. Tf e 
a forme bomb was to be dwarfed in power by the hydrogen bomb. 



shocking the world into a new era- A 
Japanese newspaperman who was an 
eyewitness described the event: 

Suddenly a glaring whitish pink 
light appeared in the sky 
accompanied by an unnatural tremor 
whi ch was foil owed al most 
1 mmedi atei y by a wave of 
suf f ocat l ny heat and wind whi ch 
^wept ever y thing in its path... 
Within a few seconds the thousands 
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of people in the streets and the 
garden* in the center of the town 
were scorched by a wave of searing 
heat. Many mere killed instantly, 
others lay writhing on the ground 
screaming in agony f roe the 
intolerable pain of their burns. 
Everything standing upright in the 
way of the blast — walls, houses, 
factories and other buildings — was 
annihilated and the debris spun 
around in a whirlwind and was 
carried up into the air- < quoted 
in MHZI, by James Jones, page 248) 



An Ares Raci 




As you probably know, the United 
States and Russia are currently leading 
the world in an ares •-ace. Growing 



arsenals 
exports 
nations 
balance 



on both sides 
of weapons have 
of the world into 
of extraordinary 



and massive 
brought the 
a precarious 
power. This 



power could conceivably destroy all 
on the planet. 



life 



According to the U.S. Navy, when 
speaking of the new Trident submarines, 
"Each Ohio class submarine represents by 
itself more explosive power than what 
was fired by all the world's navies in 
all the wars in history." The comander 
of the Trident submarine has at his 
f i nger t i ps the power to destroy or 
severely damage every large and medium- 
sized city in the Soviet Union. 




Arm roces of th« pas* never matched the fear*o*ie competition 
between the Soviet Union and the United State* to create and 

stock pile intercontinental ballistic missiles capobit of hurf&io, 
th ; W |Qndi of mtles af fanfasftc speeds and utterly destroying 
*vHo*e cities at a Single blow. Here, af an early- stage In its 

J< , yr ; i^mr ,,, 1 ii Americas finof m^u* Tifan. 



The Soviets have weapons of similar 
capabi 1 i ty poi sed at Europe and the 
United States. 



Meanwhile, many other nations of 
the wor 1 d are devel op i ng weapons 

both nuclear and 

(non-nuclear) . 



i ndustries, 
convent i onal 
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M#«pons Industry: 
A Drain on the World Economy 

The military industry is the 
largest and the fastest -growing industry 
in the world. Though it is often seen 
as an important source of technological 
innovation and of jobs, there is no 
denying that it is a great drain on 
human labor and natural resources. 

The 1983 defense budget in the 
United States was *239 billion dollars. 
With a U.S. population of 235 million 
people, this amounted to ♦1017 per 
person for that year. This figure does 
not include the amount of labor and 
other resources which went into the 
making of weapons for the large export 
market. 
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Weapon* and Industrial Systems: AutoMtion 

In 1983, U.S. defense officials 
were worried about industri al 

capabilities in our nation. Japan was 
seen as outcompeting U.S. industries, 
especially in the production o-f steel 
and in the use of industrial robotics — 
automated assemb 1 y~l i ne each i nes , 

whi ch are usual 1 y control 1 ed by 
computers. 

At a meeting between " military 
personnel and a group of industrialists 
called the Manufacturing Technology 
Advisory Group, General Larry Skantze 
expressed a concern: 
» 

Since our war -fighting equipment 
comes f rotf the industrial base, the 
condition within that base must bt» 
addressed and corrected* . . . 

We plan to maximize application 
of mechanization and automation and 
we plan a paper-free factory with 
planning, scheduling and control by 
the latest computer hardware and 
software techniques. Me thus 
expect the factory that can perform 
at least one full shift per day, 
unmanned. 

A workerless factory raises many 
questions about the future of work in 
this country. But at the meeting there 
was little said of the social 
consequences of automat i on • 

Brian Horiarty directs industrial 
automation experiments at a 

Massachusetts research lab— a lab with 
90% of its funding from the U.S. 
Department of Defense. When questioned 
about the i ndustr i al automat i on bei ng 
developed for the military, he responded 
with the following statement: 

I guess we're basically 
engineers and as engineers we deal 
with engineering problems. We're 
not social scientists; we don't see 
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ourttlvts like that and we- re 
probably vary uncoarfortable dealing 
with social issues, in dealing with 
the idM o4 workers bsing 
displaced. We don't like to think 
about faailiee on welfare — that 
kind of thing. 

In the neat lesson, and in other 
parts of this ceurse, we will discuss 
the tschnologie* of auteaation. 
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1) Describe the relationship between energy and economic growth 
which characterized the years 1950 to 1973. 



2) Do you find 
which is presented 



the relationship between technology and 
— 1 in this lesson to be unusual? Why or why not? 



warfare 



3) Do you agree with George Washington's statement: M To be 
prepared for war is the most effectual means of preserving the 
peace- "? Why or why not? 



4) How can a community, a state, or a nation be prepared for 



war 



v. 
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5) Often appropriate technology is viewed as a type of 
"defense." Self -reliance can be a defensive stratagy. Also, th 
development of industrias which arm not haavily dapandant on 
imported resources and ax port markets are aaasuras which can 
raduca intornational tensions. Do you think that this 
"appropriate technology civil defense stratagy- is worth 
considering? Why or why not? 



6) Describe some uses o-f technology which you feel would best 
prepare Alaskans for times of war. 



7) What role does energy have to play in defense and war' 
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8) Why do you think that Alaska is often spoken of as being 
"strategically important" to the welfare of the United Statei 
CA dictionary eight be helpful for answering this question. 3 
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There his been oal-r one industrial 
4 revolution, and thit consisted o1 tb< * 
replacenent of huts nscle*i7 a sauce ^ \ 
of mrgy. Aid, tAerf i* < Jfcon# 
revet at ion in t/if 1**109 xftflff object is 
the replacenent oi the hutn brain. 

* * 

Morbtrt View 

7** ffcljjjoiojKsi Society 



INTRODUCTION 

With this lesson Vie complete the 
presentati-on of /a general history of 
technology . / 

-It is much easier to look back in 
^ time to pick out the important events 
and developments of an era. It is 
harder -to discern, the key features of 
the, age we live in. 

Me, the authors of this course. 
. feel ,'that the technological revolution 
of automation — computers and robots 
will be , amongst the mos£ important 
developments for the ^society qf the 
near-future. Therefore, ^ before 

examining the history of technology in 
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Alaska, we and our gmtril historical 
presentation with a lasson about 
autoaation. 




,\ W.«u <i»l n«»t itnvni (he crniriln 

nsl u i n.ir tmi he * *M If «• tir^t t<« 

•iM' m.^i ^ » <ui%(t ui-tim fo automau 
taiiv ti'^uUtf * strum *n$rn«» Thi* 

jjt.ti't finf .» -t« •■n»»«r*'rf m . .'* mlum 

rtht-rr „ ruUtliO^ rtifOUfll t-« '.f 

v*-m > ijiMti' in ffu- ^ itTipefty * dm* 
»fii( HUt h jn kcjM Watt'i r*nlnlu- 
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vkri^'Hu *v» una; further and further 
oui* «ird* thr fa*( r the rrtfulntur rr 
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hc<>uifhl up*«rd* <*fvd putted *Mh it 
* i-.*' whtvh dir»*ulv <»r indirevtk 
r !*f*d thr %t*,<m supply iii th#- 
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AUTOMATION 

The development of autoaation i'; 
the 20th century is probably of the same 
level of importance in the growth of 
technology as any of the stages we have 
already discussed. A current trend in 
technology is to automate the work which 
has bean done by people. 

A familiar example of automation is 
the household thermostat. It controls 
the furnace by tuning it on and off, 
automatically. The setting of a desired 
temperature "programs" the thermostat. 

Another example of automation 
brings us back to the early days of the 
Industrial Revolution. One of the 
reasons for the success of the Matt 
steam engine was the use of a device to 
automatically control or govern the 
speed of the engine. The importance of 
this device, called a "centrifugal 
governor," is probably what prompted 
Boulton and Watt to keep its design 
secret for many years. When the patent 
expired in 1800, the centrifugal 
governor became standard equipment on 
most steam engines. Today the principle 
of this automatic control device is 
applied in a number of different 
MAchini 



Examples of Ancient Automation 



Automated technologies have existed 
for thousands of years. A method of 
cooking used by hunters in North Africa 
about 66SO B.C. is a good example of 
automation. Food was placed %»i a 
leather bag along with a stone that had 
been preheated in a fire. The stone was 
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chosen if it was large enough to provide 
enough cooking tiee -for the -food. Far 
this device, selecting the size of the 
stone far the desired cooking tiee 
provided the choice of program — euch 
like the use of an electric tieer on a 
modern kitchen range. 

Ten thousand years ago, hunters 
were catching anieals in an automated 
device called a gin trap. The "moose 
spear" is a gin trap which originated in 
ancient Scandanavia and was used well 
into the 20th century. It's automatic 
firing mechanism caused the spring 
action of a young tree to propel a spear 
xnto a moose, triggered by the breaking 
of a line by the 




C6 





B A moose spear is shown here 
from above (1 ) and from the side (2). 
When the moose moved against a 
line to), a catch (b) was released. 
The spear (c), which was mounted 
on a young tree-trunk under ten- 
sion, was then flung forwards and 
buried itself in the moose. 



The ancient gin trap has its 
counterpart in modern times. The "Jack 
in the Box/* used in Vietnam, worked 
very much like the moose trap. with a 
hand-grenade substituting for the spear. 



6reek Contributions to Automation 



The Greeks of Alexandria 

\ ex per i men ted wi th automat i on . We 

already discussed some of the devices 
invented by Hero- His mechanism for 
opening the temple door certainly Has a 

248 

0 MHHWt UCIHLH1 tor ILKtHS Oif»te 2 Ltitot 10 

ERIC 



■form of autoMtion, though spectators 
probably thought that the door mas 
powered by a supernatural -force. 
Another of Hero's inventions Mas used to 
control the? level of a fluid, operating 
on the sees principle as the Modern 
flush toilet and other hydraulic 
devices. 
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Clocks Played a flat J 
in the 

Development Of Alit 



Role 
ticm 



Htro'i teacher, Ctesibius developed 
the "clepsydra, " * water clock which wit 
in ccMMon use in ancient Greece. Plato, 
the great philosopher from Athens, gave 
the clepsydra another automatic 
function. The pupils of his acadeey in 
Athens in 378 B.C. were awakened one 
morning by a magnificent alarm clock. 
Plato had modified the clock so that as 
the clock's vessel filled 4*ith water 
during the night, a bowl was lifted, 
which in due time caused lead balls to 
roll out and fall on a copper plate. 
The noise probably sounded something 
like thunder. 



Th< 

carried 



f engm 
on where 



s 
the 



of 
Sr 



the 
ks 



Arab world 
left off. 



In the fifth century AD, a 
magnificent ornamental clock was 
built in Ghaza. This clock was 
very similar tp the mechanical 
astronomical clocks which became 
status symbols irv European 
cathedrals and town halls from the 
fourteenth century onward... The 
components used in the Ghaza clock 
were the same as those used by 
Hero... The Ghaza clock became very 
famous and, for centuries, inspired 
other designers to similar 
achievements. iHistory of th* 
M*chir>* f page 47) 

The mechani cal cl ock , a 

technological descendant of ancient 
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machine gl ewn ts, 
cathedrals and 
century Europe, 
adoption of this < 
a new regularity 



first appeared in the 
sonestaries of 14th 
Hi th the wi despr ead 

lut omated t i me-keeper , 
of human soci ety came 



into being, governed by a machine. 

It would be no exaggeration to 
say that the monestaries helped to 
give human enterprises the regular , 
collective pulse and rhythm of a 
machine. A clock not only helps to 
keep track of the hours, but also 
synchronizes the actions of 
man... The instrument rapidly spread 
beyond the monestary, and the 
regular striki. 3 gave new 
regularity to the craftman's and 
merchant's lives. The measuring of 
time turned into time slavery, tiee 
estimating and time rationing. 
When this happened, eternity 
gradually stopped to be the 
yardstick and the aim of people's 
actions. The clock, not the steam 
engine, is the key machine of the 
modern industrial age. {Technics 
antf Civil 2 zation 9 Lewis Mumford, 
page 51) 

By the middle of the sixteenth 
century, the development of clocks had 
stimulated craftsmen to refine their 
methods, develop new tools, and invent 
new machine elements. The appearance of 
the pocket natch challenged craftsmen 
war k i ng in pr ec i si on mechanics to 
develop even more precise and still 
smaller machine elements- The new 
mover, the spring-driven clockwork of 
the watch , was soon used to power 
automatic devices of various kinds. By 
the middle of the 19th century, 
mechanical toys were being driven by 
springs. 
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A The muAftpnni wJ in ■ ohm- 
tpnnj -powered wetch Km tt* £MK 
*mJ aUached to the msjde of the ran 
of the bwrrei lh) mad to awer end 
attached to the arbor wri, when* 
• pM« through the bv*rptl'f rem 
(4) xrKi bottom. Tht •pnna, to wound 
when tiiher b or c a turned u» renv 
t»n to the oiher. 

S In order to cvwupenaate for the 
irrefulerrty of the force tremmfletttd 
by the m**o*prv>» - the force m at 
>u greatest when the tprmf ii fu% 
wound end *4 tta least when the 
lpnng hae aljsoet completely run 
down - the meineprmf barrel cm 
be combined wtth e fusee. The 
msuuprutf erbor it) n then fined. 
«nd the rnechniueni » wound by 
iuro*nf thn fuaeVi arbor *i, A oord 
(c-t. one end <rf which « attached to 
the barrel tdi. wUI then be wound 
onto the fusee • *p*r*] groove t*Ji 
umultaneouftiy. the barrel wu) be 
turned. 



Fran Hechanical Toys 
to 

Automation in Industry 




Thn French played a major role in 
the development of automation. Some of 
the automatic devices made by Jacques de 
Vatican son, mostly to tickle the fancy of 
European royalty, represent a high point 
of this kind of development. One of his 
devices was a mechanical duck which 
could walk in the Magging way of a duck, 
eat and digest fish, and excrete the 
remains in the "natural" way. 



UwftrtMMiily. Ik* duck hm mw 
bMN kMi. Smm llfcM UW o m *pfcl- 



■ Vwmhm'i Umout *wek <1> 

| VPn^n^^wC^^e^^^sP&^nV^ eW^^efcnnfl^' * ^ 

Itlttmri' 




Vaucanson's toys became very 
popular and made him a wealthy man. 
Along the way he made some important 
contributions to the development of 
technology. To produce his highly 
complicated mechanisms he had to design 
a precision lathe to cut screw threads. 
He was also the first person to use 
rubber to make a hose, which he invented 
while searching far a suitable material 
for the mechanical duck's intestines. 

Sometime during the middle of the 
18th century, vaucanson stopped making 
toys and became director of silk mills 
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in Lyon*, Franc*. He applied what he 
had learned f roe eaking mechanical toys 
to industry by improving the semi- 
automatic devices for controlling fancy 
51 Ik -weaving looms — making them fully 
automatic* He did this by controlling 
the movements of the looms with punched 
cards or endless paper tapes with holes 
punched in a sequence which programmed 
each step of the weaving process. 

In 1 805 J oseph Mar i e Jac quar d 
combined his experience as a child 
working i n the silk mi 1 1 s with the 
knowledge he had gained from V*ucan son 
and others. He produced the first 
commercially successful automated silk- 
weaving loom. By 1812 ten thousand 
Jacquard machines were operating in 
France. 



An Early Mechanical Computer 

By the end of the nineteenth 
century , the idea of using punched cards 
to control machinery was applied by 
Herman Hollerith (1860-1929) to help the 
United States Census Bureau. 



Hollerith, ^n employee of the 
Bureau, introduced a rectangular card 
di vided into 240 squares. In each 

square a hole could . be punched, 
according to a code corresponding to 
questions. A punched square represented 
the answer M yes, " while and unpunched 
square meant M no." One card could 
contain information about a person's 
age, sex, and so on. The punching was 
done manually, one card per person, but 
the cards were read by a machine. 

The census of 1880 had taken seven 
years to complete, the population then 
numbering over 50 million. The 1890 
census, taking a little over two years 
to complete using Hollerith's cards, 
reveal ed that the popul at i on had 
increased to 63 million. 
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Hollerith further developed has 
methods and started his own company 
which produced punch-card machines that 
preformed bookkeeping and statistical 
functions. His company flourished and 
became one of the cornerstones of the 
Inter nat i onal Busi ness Machi nes 

Corporation, IBM, which was founded in 
1912. Today IBM is one of the largest 
corporations in the world. 



253 



ERIC 



amoHim iitimov for tusim awtr 2 its** 10 



The Development of Electronic Computers 

By the tiM computer* began to 

appear, sometime around 1946, there 
already was a wel 1 -developed technology 
of information gathering, making use of 
punch cards and tapes. The "punched" or 
"not punched M system was well suited to 
the electronic 1 anguage of the 
computer 9 s binary system. 

The binary system is quitt* simple 
and is at the* heart of how most 
modern computers work. "Binary* means 
"two numbers' 1 in Latin. Information is 
stored in' on/off electronic components, 
which are very much like the 
"punched "/"not punched* 1 storage system 
of the cards and paper tapes. 
Hollerith's cards and tapes were used to 
put information into the early 
computers. 



Advances i n computer technol ogy 
have been made primarily by increasing 
the speed of computer operation and 
reducing costs, often by making circuits 
and other electronic components smaller. 

The first i mportant step i n the 
process of miniaturization of the 
computer was the development of the 
transistor, which some people say is one 
of the greatest technological 

achievements of the 20th century. The 
early transistor, which was no biggfer 
than the head of a match, could transfer 
information faster than the relays and 
vacuum tubes it replaced. It was also 
less expensive and more durable than the 
fragile glass tubes. 



The word "transi star m 
combination of two words, "transf 
"resistor." It can either 
electricity (transfer it) or not 
electricity (resist it) and i 
change from one of these states 



other billions 
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conducting electricity, they are often 
referred to as "semi - conductors. " 

The research team which developed 
the transistor, John Bardeen and Walter 
Houser of Great Britain and William 
Shock ley of the Bell Telephone 
Laboratories in the United States, 
shared the 1956 Nobel prize in physics 
for their discovery. 



Integrated Circuits on Silicon "Chip*" 

During the early 1960*s there was a 
lot of talk about developing a gigantic 
computer that would be the central 
element in a massive network of 
terminals. Many companies would 

subscribe to the services of the central 
computer, much the way a water or 
electric utility functions today. This 
plan of action made sense because the 
early computers were huge and cost great 
sums of money ■ 

The introduction of a new 
electronic component, the integrated 
circuit, helped to displace many of the 
large computers. Integrated circuits 
consist of transistors and other ^ircuit 
components "printed" onto a semi- 
conductor crystal, usually made of 
silicon — the socalled silicon "chip." A 
typical chip is about the size of a 
thumbnail, and contains thousands of 
transistors, all intricately connected 
wi th "wires. " 

These components and wires are made 
by infusing the silicon or other semi- 
conductor material with various 
chemicals. This is done by many careful 
and tedious steps, such as masking (as 
you would mask the chrome of a car while 
painting the body) and placing the chip 
into a hot oven which has chemicals in 
the air. The chemicals "melt** into the 
exposed areas of the chips. 
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IC (integrated circuits) 
computers are generally called 
third generation computers and with 
them a new era begins. The 
revolution in computer technology 
can be compared to the revolution 
that took place in engineering 
workshops in the early 1900's. Up 
to then, all machine tools, such as 
lathes, drills, etc., had been 
driven by a central steam engine, 
with power transmitted by belts, 
but at the beginning of the 
century, electric motors were 
introduced, allowing each machine 
to be worked individually. In much 
the same way, the central "steam 
computers'* with their large network 
of terminal %i were gradually 
replaced by smaller computers 
placed whtr ^ they were needed, a 
development that accelerated in the 
19/0's. (A History of the Machine? 
page 197) 



Computer Design and the Microprocessor 

By the late 1960's, computers 
were being used to design other 
computers. This process continues to 
be one of the most important areas of 
computer -engineer ing research, as 
computers become more and more capable 
of desi gni ng themselves. As this 
course is being written in 1983, the 
U.S. government has pinpointed this 
type of research as strategically 
important for economic and military 
secur i ty . 

In 197 1 the mi croprocessor took 
the world by surprise. The 
microprocessor is a chip which can do 
all the main functions of the central 
processing unit of a computer. It 
very quickly led to the development of 
industrial control systems and the 
pocket calculator. A more recent 
development , al ready revol ut i oni z i ng 




Microprocvftftttrs made their appear* 
ancc at the beginning of the 1970s. 
At the foot of this p*#e we illustrate 
a microprocessor ful!-*jie: the outer 
ub i* for it* connections. An en- 
largement 01 the actuaJ processor 
unit i* shown in the rru'Jdfe of (he 
pane Above, a silicone chip is 
illustrated in magnification to show 
the* individual transistors 
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businesses, schools, and homes, is the 
microcomputer . 

This course is being written on an 
inexpensive, portable microcomputer 
which weighs a little more than twenty 
pounds. It comes equipped with a video 
screen, a microprocessor, about 65, OOO 
"bits" of memory in the internal memory 
(a bit is one "on/off switch, which is 
one transistor on a chip), and two disc 
drives which store and retrieve about a 
million and a half bits of information. 
It also comes with sophisticated word- 
processing software, which is a program 
that al?ows the writer to store words, 
erase, move sentences around, etc. 

Hardly a day seems to go by without 
hearing of some new application of 
microcircui t technology. Electronic 
watches, video games, and electronically 
controlled household appliances are but ^ 
a few of the applications we see around 
us. The industrial robot, though not as 
visible to most of us, is another child 
of the microprocessor. 



Robots and Cybernetics 

In 1920 the Czech playwright, Karel 
Capek, presented his play R.tf.R. 
(Rossum's Universal Robots), giving 
birth to the word "robot." The origin 
of the name is the Czech word "robota, " 
which means compulsory or slave laUor . 
Soon robots were appearing in popular 
literature and in movies. At the 1939 
World's Fair in New York, a walking and 
talking robot named Electro appeared 
with its dog, Sparko. Sparko, also a 
robot. could run, bark, and sit up and 
beg at the command of its master. 

Robots, popularly thought of as 
"artificial" people or animals, are 
broadly defined as any machine or device 
that works automatically or by -remote 
control. Some robots do simple tasks 
repeatedly, while more sophisticated 
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robots can be proqra— td to do a variety 
of tasks. Another level of ad vanes— n t, 
already incorporated into sooe robots, 
is the ability to learn. 

After World War II some scientists 
began to take robots seriously. In 1950 
an American professor of mathematics, 
Norbert -Wiener, and his assistant, 
Jtrcme Wiesner, published the details of 
a robot they called "the eoth and the 
light," which was a eachine that, like 
a moth, could be attracted to a source 
of light. This robot deeonstratsd the 
"cybernetic process." 

, Wiener developed 

"cybernetics", which is the 
science of the Mechanises 
that control and regulate 
animals and machines. He 
coined the tere froe the 
Greek word "kubernetes, " 
which means "someone who 
steers. " 

Wiener's work stimulated many other 
scientists all over the world to build 
robots and to perform cybernetic 
experiments. Some of these scientists 
experimented with human behavior, while 
others built laboratory robots for basic 
research, and still others concentrated 
on the industrial uses of robots. 

The development of robots has been 
greatly influenced by the new electronic 
technology. The computer has become the 
brain of modern robots. 

During the last ten years, various 
robots have been put to practical uis by 
industry — replacing humans on the 
assembly line. So far, most working 
robots have been limited to the 
automobile industry - 




v^wv ^me^^ee* wm^I^p tfes 1 Bei^G ewrf 
in, to term, nlmmi a»d fcwike* 
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Robot tackles Rubik Cube 



RICHLAND, Wash- (AP) - 
Scientists st Battelle North- 
west Laboratories, here have 
been doing some puzzling re- 
search with an unusual twist. 

They call the result Cubot, a 
70-pound robot which can solve 
Rubik'sCube. 

Team spokesman Michael 
Lind said Wednesday the robot 
was built for fun, but it also 
shows off Battelle's ability to 
integrate sophisticated techno- 
logies in an intelligent robot. 

Cubot can solve any scram- 
bled Rubik's Cube in less than 
four minutes. • 



The team is working to get 
that down under two minutes, 
Lind said. 

The human record is 16 sec- 
onds, Lind said, but moat peo- 
ple skilled at the puzzle take 
from one to five minutes to 
solve it. 

Lind said the technology in- 
volved has dozens of industrial 
applications, especially in 
manufacturing where sorting 
and assembly are required. 

The robot can even be pro- 
grammed to handle perform- 
ance and quality inspection 
tasks, he said. 



Robot Industry in thai United 



I 

Stat 



In 1979, total robot salsa in the 
United States brought companiBS *60 
million, for lOOO robots. In 1981, 2100 
robots sold for *151 million. On.e> 
industry analyst predicts that 1935 
sales to be «540 million, with robotics 



industries churning 
in that year. 



out over 8O0O robots 



David Cook, business correspondent 
for a newspaper, the Christian Science 
Monitor, has made note of the fact that 
big companies are showing an increased 
interest in the robot industry. 

When robot inventor George Devol 
tried to drum up interest in his 
labor-saving device in the 19SO's, 
he got the cold shoulder from big 
business. / 



a "They said, 'Who needs it?' 
recalled the white-haired 
grandfather of the robot industry. 
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And for almost 30 years 
corporate giants continued to act 
as i-f robot manufacturing should be 
left to small companies which" 
^presumably had nothing better to 
do. As a result, the largest 
factor in the US robo^ ' industry has 
been Uni (nation Inc., which had 1981 
sales of around S57 million. 

« But' now the heavy hitters of ** 
J^American industry have changed 
their minds about ^ the robot's 
prospects. While 1981 robot sales 
were a tiny S151 million, robot 
industry revenues are projected to 
grow at a 35 percent annual rate 
through 1990. Much of the a^tory 
equipment for the 1980' s and 1990' s 
is expected to be bui 1 t^mround 
robots. 




Friday, March 5, 1862 



Robot business takes off 



Units sold 



1,000 
1,450 
2,100 
S.tOO* 
4,100* 
5,900* 
8,100* 



(mmtonsofdciars) 



1979 
1980 
1981 
1982 
1983 
1934 
1985 



$60 
$100 

$155 

$215* 

$280' 

$395' 

$540* 



General Electric and 



Photo by B«1h Fmanbtrg. «■» photograph. 

nab em show products in Detroit 



'Estimate* 

Souc«: £ectw Halsey S&iart SfWekfc Inc. 



CHRISTIAN SOENCE MONITOR 



International Business Machines 
Corporation C IBM 3 provides perhaps 
the most convincing sign that 
robots now appeal to corporate 
titans. A few days ago the world's 
largest computer company unveiled 
its first two entries in the robot 
derby- IBM is hot on the heels of 
cpther sizable newcomers to 
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robotmaking, including Westinghouse 
Electric Corporation, General 
Electric Company, and Bendix 
Corporation... 

The influx of huge companies 
into the robot industry has 
significance far beyond the 
coepetitive challenge it poses to 
establ i shed robot makers. . . Perhaps 
most ieportant, the major sales 
effort these corporate heavyweights 
will «ount should help increase 
robot use in the US and narrow 
Japan a lead in placing robots in 
factories. Increased robot use 
should also help (sake US fires more 
effective competitors in 
inter national markets. . . 

-Our record of 4,000 robots in 
20 years is a rotten record. Japan 
in half the time has installed 
16, <XK), N admits John J. DiPonio, a 
Ford Motor Company executive who 
serves as president of the robotics 
arm of the Society of Manufacturing 
Engineers. . . 

Mr. Diponio worries that Japan's 
greater use of robots will cut the 
costs of that nation's companies 
significantly, increasing their 
ability to compete in international 
markets. For example, Unimation 
■figures a »50,00O robot costs 
General Motors Corporation about *6 
an hour to operate against the *19- 
an— hour cost for human labor. 
Thus, ii general, the more robots 
US industry installs, the lower its 
production costs would be. (Christian 
Science Monitor, pr.ge 11? March 5, 
1982) 



Robot Industry in Japan 

According to 1982 figures of the 
Robot Institute of America, in the 
sumreer of that year there were 14,246 
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programmable robots on the job in Japan. 
This represented 5971 of those in use 
worldwide. Japanese firms churned out 
more than *210 million worth of robots 
in 1980, and industry analysts predict 
the figure may hit *1 billion by 1985. 

Not only are the Japanese 

installing robots on a massive scale, 
they are also becoming a world leader in 
the design of innovative robots. This 
has led to a growing concern amongst 
other industrial nations, especially the 
United States. 

In a Ne»s»eek article, August 9 , 
1932, some of these Japanese innovations 
were described. 

Today's robots are mostly 
mechanical arms directed by a 
microcomputer that can be rapidly 
reprogrammed to do a variety of 
tasks. They have become so sel f - 
sufficient that several companies 
have started up "ghost shifts" — 
lines that can work at least one 
shift a day with little or no human 
super vi si on. Near the base of 
Mount Fuji, for instance, Fujitsu 
Fanuc, Ltd. , has bui It a tool making 
factory that requires only one 
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worker to keep a nightlong vigil 
over lO robots and assorted other 
machines. . . 



For the aoment. . . the Japanese 
are setting the pace. Last fall, 
Kawasaki Heavy Industries Ltd., 
Fujitsu Fanuc and Nippon Electric 
Co. came up with the first 
generation of robots capable o x 
assembling auto parts or electric 
motors. . . . Nachi -Fuj i koshx Corp . may 
soon start marketing r sbDts that 
can locate welding spots with their 
own "eyes, u and Ichiro Kato of 
Waseda University has developed a 
25— f i ngered cancer -detect i ng robot 
that can report the location and 
hardness of u breast tumor. Kato 
has also created a high-precision 
robot ar;n that can open a door and 
a pair of legs that can duplicate 
th human wal king motion, whi 1 e 
r»)itsu Fanuc says that by 1984 it 
will introduce an M intell igent" 
robot that can see and feel . 



Much current research, spurred on 
by competition between the U.S. and 
Japan, is on artificial intelligence and 
automated engineering. 




Tfc4i poo um ott co ifr poworod tndu»- 
(rui robot a) with mx froodom do- 
gim m im moaufoclafwd by Ekctrotux 
at Swwdon »nd * mbim to rrwv* *n 
s*$oci to any pcM wHhin id work- 
utg vm. Tho robot arm imi cma bo 
raorod to mad fro hortsoittaJly mad if 
mmmtmH on ■ ptiiar 0), by nmni of 
whMl H MM bo raJood ud towered. 
TNo arm can aioo rota* round K* 
■haA fe). Tbo frao dtvxo (2) hat 
two An#in id), which con bo movod 
■#■«■*. aod away from, oach oihor 
and ar* mmintarf oa a oiato (a ), 
which cm bo mo rod vecttcaiiy. Tho 
whok grab dovtco con alao bo nx*4- 
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A Robot Visits Alaska: 
Hero I Coapetes with tha Zditarod 

In March of 1983, Bob, one of the 
authors of this course, attended a 
conference. He case back with an 
intriguing story. 

When I arrived at the hotel I 
first had to shake off the culture- 
shock of the hustle and bustle of 
the big city. After setting up ay 
solar greenhouse display, I decided 
to wander around the exhibit hall. 

In the hallway I case face to 
face with a robot! Hero I was 
visiting Alaska, to demonstrate haw 
an eductional robot works in the 
c 1 assroom. 

First thought — oh no! Now I am 
being replaced! A gasp of relief 
let go from my tense chest as I was 
quickly told that, no, no, no, Hero 
Has not a teacher, but a teacher's 
ai de. 

Well, seeing the threat removed, 
I decided to not demolish Hero on 
the spot. 

The following day I was torn 
between attending Hero's 
demonstration and watching the 
beginning of the Iditarod. I 
decided on a compromise. After 
watching the first few glorious 
drag-teams pulling sturdy-looking 
sleds and sledders, I rushed back 
to the hotel, wondering who the 
real heros are. 

When I arrived, Nero 1 was about 
to go through his routines. With 
the cold air still in my lungs, and 
images still before my eye of 
frisky dogs running briskly in the 
snow... I slunk down in a chair. 

Hero proved to be quite 
personable, like a precocious child 
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Robot toddles to the HI 
to plead for more R&D 




"Meet aeon- 
stHuent" said 
Sen. Donald 
RlegteJr (D)of 
Michigan, intro- 
ducing Hero 1, a 
one^rmed robot 
Hero asked a 
Senate subconv 
mtttes in Ha elec- 
tronic monotone 
Thursday to finance Industrial re- 
soan* and showed off a btt by singing 
a vwse o* "Happy BkltxJay." 

"Does he vole?" Sen. Frank 
Lautenbetg (D) of New Jersey asked 
as subcommittee members clustered 
around Hero to accept a copy of testi- 
mony it ottered in its extended arm. 

Hero is a RJegto constituent since it 
was produced by a Benton Harbor. 
Mk*v, company. Senators said M was 
the first time a robot used Its own 
voice to testify before Congress. 



who has amassed enormous knowledge 
and capabilities, but remaining 
innocent of deep understanding and 
definitely not very independent. 

Hero actually is an extremely 
sophisticated robot, designed for 
classroom use to help teach 
students about robots. Here is a 
list of Hero's talents and 
specifications: 

1) Arm moves in five separate ways, 
and head rotates 350 degrees. 

2) Front-wheel drive mechanism 
provides accurate motion of entire 
robot - 

3) The i nter nal mi cr opr ocessor i s 
easi ly communicated with by 
external student-desi gned or other 
circuitry. 

4) Voice synthesizer allows the 
robot to talk in unlimited 
vocabulary and to produce various 
other sound ef f ect s . 



5 ) Ul trason i c mot i on detector 
senses the slightest motion around 
the robot. 

6) Sound detector senses and can 
determine the loudness of a wide 
range of sound frequencies. 

7) Light detector measures 256 
intensities of visible 1 ight . 

8) Console with keys allows for 
si mpl e manual programme ng . 

9) Cassette interface allows for 

i nput of soph i sti cat ed programming. 

10) An internal clock/calendar can 
be used to program Hero to "wake 
up" and do a task at anytime within 
4 years (the perfect murder 
weapon 1 ) . 
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"Burp." 



11) A f ^»mote control device 
provides a quick and easv way to 
program complex movements of the 
arm and body. This means that Hero 
is a fast and accurate learner* 



A New Revolution in the Making: 
You are part of it. 

We have di scussed technol oqi cal 
revolutions at great length in this 
chapter. We learned that agriculture 
led to the development of urban life, 
that printing made mass communication 
possible, and that the Industrial 
Revolution brought societal changes 
which we are still in the midst of. 
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Automation and new communications 
technologies — computers, robots, radio, 
television, and communication 

sat el 1 i tes — are shap i ng a new wor 1 d - 
Our age is frequently called the 
Information Age because all of these 
technologies are used to process 
information. 



If you were to walk into a 
government of f i ce i n Juneau today you 
would see word-processors where a few 
years ago there were typewriters, and 
computers stead i ly replacing f i 1 ing 
cabinets. 

« 

The state . 1 egi si atur e has 
tel econf erencing networks which use 
satellites to send and receive messages 
to and, from almost all regions of the 
state. Alaska is a leading innovator in 
telecommunication — in the United States 
and in the world. Alaskan citizens can 
participate in the law-making process by 
testifying while laws are being made. 

Our state transcends time. While 
being at the leading edge of the 
technological frontier , we also have 
some of the last remaining wilderness 
frontier. Of the world's hunting and 
gathering heritage — the pre-agri cultural 
stage of human history — we perhaps have 
some of the most e>:tensi ve tradi t i onal 
M sub si stence" cul tures. 
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Where does this put us, and where 
are we going" 7 In a later lesson we take 
a closer look at the history o-f 
technology in Alaska. In a later 

chapter we will ponder the very real 
possibility o-f sel-f-repl icating, 

automated industrial systems, some o-f 
which are being planned -for operation in 
remote wilderness area — such as can fcc? 
found in Alaska. 



COMPLETE THE FOLLOWING WORKSHEET. 
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Mechanized death 

Robot stabs Japanese factory worker 



TOKYO (AP) - A 37-yeaxs>ld factory 
maintenance worker was stabbed to death by 
a robot that suddenly started up and pinned 
him against another machine, a government 
report said today. 

It wis the first recorded fatality blamed on 
one of the approximately 70,000 robots in use 
in Japan* industrial plants. 

The accident occurred at the Kawasaki 
Heavy Industries in Tokyo last July, but it 
was kept secret until today, after the in- 



vestigation was completed. 

The investigators said the victim, Kenji 
Urada, stepped across a safety barrier and in- 
advertently triggered the robot, whose arm 
stabbed him in the back. 



The report concluded that Urada 
guilty of carelessness but said safety 
measures in the plant were inadequate, ac- 
cording to Hiroshi Goto, chief of the local 
labor standards bureau. 
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A HISTORY OF TECHNOLOGY 
WORKSHEET 




fallowing out 1 ins to writ* a summary of this lesson. 

1) history of automation 

2) mechanical computer 

3) electronic computer 

4) semi-conductor technology 

transistor 
integrated circuit 
mi crcjpr octitor 

5) robot s 

6) U.S. robot industry 

7) Japanese robot industry 

8) AutOMtion in Alaska 

l»o and a half pages are provided here. 
Use your Q9*n paper i f you need More room. 
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2) What are your career plans, and how do you think the newly- 
developing automation technologies might affect those plans? \ 
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3) Let's go back for a moment to the first lesson of this 
course, and recall some of what E.F. Schumacher had to say. 

To Schumacher, work is of spiritual 
importance, an opportunity for people to 
develop spiritually. Human labor is not only 
for the purpose of producing goods and 
services. Schumacher noted that most modern 
economists consider "work as little more than 
a necessary evil." To the employer, work is 
"simply an item of cost, to be reduced to a 
minimum if it cannot be eliminated altogether, 
say, by automation." 

What importance do you place on work, and what do you feel is the 
appropriate place for automation in human society? 
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4) The development of machines which can learn and think is 
already taking place. It is projected by many scientists and 
engineers— as well as science-fiction writers— that machines 
could eventually become "new species." At first these new 
"organisms" would be similar to domesticated animals — controlled 
by humans. Eventually they could become independent. 

Do you feel that the above projections could really come 
true?~~>Hhy or why not? 
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5) As iutoMtion technologies bvcoM advanced, in what ways 
\ would you expect human society to change? 



6) Let's consider the possibility that independent machines 
(robots) could become better scientist and engineers than, 
humans — unless we use genetic engineering to make "smarter 
people. " . ' . ' 

* 

Now let's assume that the robots have decided to compete 
with the humans. Should the humans use genetic engineering to 
"manufacture" new and "better" people who are able to compete 

with the robots? ! CThis question (Right seem iike'a joke- but* the 
situation presented is not at all impossible. 1 
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7) Describe £ wilderness swne in Alaska. Then describe the 
Arrive* erf an automated, self -replicating industrial system. 
What r. r:ens during the next 10 years?! CYou eight want to 
describ the reaction— and actions— of people who live in the 
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,.<tilaskans c*n no icoger 6* content to 
upori 9$ per cent of their red-teat 
supplies and depend on a transportation 
and distribution systei tbit it tues 
tamtams only a four-da* supply of food 
within the State* 

One of the tost unaniwoas and 
consistent philosophies supported tf 
AUskin voters and elected officials is 
that non- renewable- resource wealth Must 
be ased to develop renewable-resource 
industries* 

Alaska Agricultural 
Action Council 

IHi konual Report 



INTRODUCTION 

Alaska was one of the mo^t remote 
and sparsely settled regions o-f the 
world until the Japanese invaded the 
Aleutian Islands about 40 years ago. At 
that time the world was engulfed in the 
most ex tensi ve war ever exper i enced i n 
human history — World War II. Its 
predecessor, World War I, was 

erroneously dubbed "the war to end all 
wars" and took place mostly in Europe. 
World War II raged in Europe, Africa, 
Asia-rand finally reached the frontiers 
of Nor th Amer 1 ca when the Japanese 
bombed Dutch Harbor and occupied Attu f 
Adak , and Ki ska I si ands in Al ask a. 
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Suddenly, virtually overnight, men 
and machines poured into Alaska to push 
the Japanese back into the sea — which 
was accomplished the -Following year. 

The technological accompl i sh merits 
of the American military campaign in 
Alaska were astonishing. The army 

punched a road through to the 1 ower 48 
in about nine months. This road is now 
cal led the Alcan, or Alaska Highway. 
Ai r bases were constructed at breath- 
taking rates. 

Al aska had entered the modern 
technological world, and since that time 
there has been very little looking back. 




The written history of Alaska prior 
to World War II is very sketchy. But 
what has been wr i tten begi ns about 1741 , 
the year in which Vitus Bering and his 
crew discovered a small portion o-f this 
vast territory. Before this time, 

Alaska was virtually unknown to the rest 
of the wor Id . 

After Alaska was discovered, its 

colonial governments were mostly 

interested in the extraction of its 

resources- There was little interest in 

settling or developing the region. 

It was not unti 1 1959, when 
statehood was granted, that Al aska 
became self-governing. Alaska had for a 
long time been controlled by governments 
which were located thousands of mi les 
away. With statehood, Alaskans gained 
more power to i nf luence the di recti on 
and extent of their own devel opment . 

With development has come a growing 
population. In 1940, just prior to 
World War II, the population of Alaska 
was 72,524. By 1960, the population had 
tripled to 226,167. In 1983, there were 
440,000 people. 
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Statistics illustrate changes since statehood 

The figures below, supplied by the Library of Congress, illustrate some of the changes in Alaska over 
the past quarter century since achieving statehood. 

1958 ' - 1983 



State Population . 213,000 422,187 

Juneau (approx.) 6,000 22,680 

Fairbanks (approx) 11,400 53,983 

Anchorage (approx.) 82,800 204,216 

Agriculture ;.$5,563;000 $9,660,000 

Banks' Assets $173,000,000 $2,782 000,000 

Insurance Premiums $30,000,000 ♦ $478,600,000 

Timber Board Feet 285,352,000 445,823,000 

Fishing Pounds 371,117,000 984,000,000 

Radio Stations 18 52 

Television Stations 5 12 

Newspapers and Periodicals 6 73 

Government Employees 21,000 55,000 

Defense Expenditures $289,000,000 $984,886,000 

Marriages 1,763 (approx.) 5,00u 

Divorces - 679 . (approx.) 3,500 



THE FIRST ALASKANS 

For thousands of years the native 
people of Alaska lived in almost total 
isolation from the rest of the wor Id. 
They developed technologies which 
enabled them to adapt to various 
en v i r on men t s - 

The first humans probably arrived 
in the Bering Sea area of Alaska about 
lO,OUO years ago. These early hunters 
crossed a land bridge which connected ^ 
northwestern Alaska to northeastern 
Si ber la. 

It is estimated that there were 
about 75* GOO native people in Alaska 
when Vitus Bering arrived. There were — 
and st l 1 1 are — six major cultural 
groups: Eskimo, Aleut, Athabascan, 
Tlingit, Haida, and Tsimshian. The 
following description o'f their 

technologies » i very brief and 
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The Ancient Bridge 




i ncomp 1 ete P Hopeful 1 y , you have stud i ed 
these cultures in more detai 1 in other 
courses. 



The Eskimos 

There are three major Eskimo 
groups: the Pacific Eskimos, the Bering 
Sea Eskimos (Yupik), and the Arctic 
Eskimos (Inui t) - Each of these groups 
had a distinct pattern of survival - 

The Fonf ic Eskimo numbered about 
87G0 peopl e when the Russi ans,. f i r st came 
t>o Al aska- There were about 9000 Yupi ks 
and 6350 Inui t s. 

The Pat l f i c. Esk i mos 1 i ved on Kod i ak 
Island, on the Alaskan Peninsula, and 
in the Pr l nee Willi am Sound area. They 
hunted mar l ne mammal s and birds, and 
fished for salmon in the streams- 

The Yup i ks were sustai ned by the 
wildlife of the sea and rivers, and the 
caribou on land- 

The Inui t s di st i ngui shed themsel ves 
by hunting tor whales, from their large 
ski n boats cal 1 ed umi aks. Because o/ 
the scare l ty of f ood , there were onl y 
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two persons per lOO square kilometers in 
the northern region where the Inuits 
1 i ved. 

Esk i mo peopl e are famous for thei r 
1 ngen i ou^ techno 1 og i ca 1 i nnovat i ons . 
These i nc 1 ude: kayaks , parkas, water- 
proof skin c 1 oth i ng , and snow gogg I es . 
Some of these inventions were adapted by 
Western cul ture^. 



ttJWI A k - . .P 4 M[ U A** | ' r- N 




WOMFN AND CHILDREN OF CAPE SMITH 
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The Aleuts 



When the Russians reached the 
Aleutian Islands in the I740's, there 
were about 18,000 Aleuts. Practically 
every i si and was i nhabi ted. 

The climate and physical geography 
of the Aleutian Islands is unlike that 
of other regions of Alaska. Rainfall is 
heavy, and violent wind cal led 

"wi 1 1 i waws" often sweep over the 
treel ess 1 andscape . However , the 

temperature rarely ever falls below 25 
degrees Fahrenhei t . 

Accord i ng to ear 1 y Western 
observers, the typi cal house was 1 arge 
and bui 1 t underground- Often many 

f ami 1 ies would 1 i ve in one house. Large 
villages had as many as seven such 
houses . These were the permanent 

settlements and were usually located on 
the Bering Sea side of tha islands 
because of an abundance of fish and a 
1 ar ger supp 1 y of dr i ft wood found there. 

Aleut women and children gathered 
berries, edible greens, and other herbs. 
Aleut baskets made of finely-split 
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grasses are some of the finest baskets 
in the world. 

Foxes and other small animals were 
trapped, but there were no large mammals 
on the islands. Because of limited meat 
protein available on the land, the 
Aleuts became masters at hunting marine 
mammals. They were among the best of 
the North American native hunters. 

The Aleuts us 3d spears and harpoons 
to kill seals, sea otters, sea lions* 
<alrus, and sea cows. These skilled 
boatmen propel led their ski n— covered 
kayaks with a double-b laded ^ ad die in 
the often stormy and fog-shrouded 
waters* 



The Athabascans 

The Athabascan Indians were spread 
over a wide area of Alaska at the time 
of the first contact with white people. 
Today there are twelve distinct groups: 
the Koyukon, Kutchin, Han, Tan across, 
Tanarta, Upper Tanana, Ahtna, Tanaina, 
Upper Kuskokwim, Holikachuk, Ir.gal i k, 
and Eyak. 

Athabascans had to acquire ai great 
deal of flexibility to survive, because 
of the severity of climate and the 
frequent scarcity of game in the areas 
in which they lived. They hunted 
caribou, moose, and bear with bow and 
arrow. They alsc tuok caribou and fur- 
bear x ng mammal s wi th snares and used 
deadfall traps on bears. These devices 
are similar to the automated traps which 
you read about in an *» ir 1 i er 1 esson . 
Fish provided an important source of 
food for the people in the Yukon Valley 
and along Cook Inlet. 

Survivinr the winters posed many 
problems fo< the Athabaskan^. They 
developed snowshoes to stalk game over 
the snow, and often fished through holes 
i^n the ice. 
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The Tlingit, th* H*ida, and the Tsimshian 

In Southeast Alaska the Tlingit, 
the Haida, and the Tsimshian people had 
devel oped an advanced cul ture based on 
the use of the sea and the forest. 
There were about 10,000 Tlingits and 
8,000 HaU das at the time of Russian 
contact. The Tsimshians of Annette 

Island moved from Canada xn 1887. These 
three tribes shared a fairly similar 
culture. 

The sea was thei r pr i mary source of 
food, providing salmon, cod? herring, 
candlef isb T » mollusks, seal., sea otter, 
and sea - 1 i on . ■ Deer and bear were 
plenti f ul in the - forests. 

• » • 

The nat i ve peopl e of Sbutheast 
Alaska enjoyed a moderate climate and an m 
abundance of food. Consequently, there 
was ample time for activities other than 
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providing necessities. Wood crafts were 
developed to a fine art. Large canoes 
which could withstand huge sea waves 
were carved from cedar- trees* The 
Haidas of the Queen Charlotte Islands 
built canoes which were 50 feet long and 
8 feet wide. 

The Southeast Indians built large 
frame houses which were covered with 
hand-split cedar or spruce planks. 
These were expertly constructed and 
of ten el aboratei y- decorated , wi th 
beautiful symbolic paintings. The women 
wove intricate baskets from spruce roots 
and cetiAr bark. The Heaving of cloth was 
also highly developed. One especially 
valued trade item was the Chi Ik at 
blanket, which was woven from mountain 
goat wool. Garments were also made of 
woven cedar bark. * 




Chiikfct woman weaving a dancr blank 



DISCOVERY OF THE LAST FRONTIER 

In the 18th century while the 
English, French, and Spanish were moving 
westward across and around the North and 
South American continents, the Russians 
wer • moving eastward across Asia — 
primarily in search of fur • When the 
supply of fur— bearing animals in one 
region became diminished, the Russian 
hunter -trader moved to a new region. 
They eventually reached the eastern 
coast of Si ber i a and ptere forced to make 
tht? big plunge across the frigid Arctic 
w.sters to Alaska. 

The first European explorers 
reached Alaska a little later than the 
Russians. However, ^ the Russians 

established/' the first and most enduring 
colonies in the newly discovered 
tern tory. v ' 

Russian and European explorers ' were 
from technologically advanced cultures 
which had already entered* the Industrial 
Revolution. Because of this, they had a 
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j substantial m advantage over Alaskan 

* native people — who\ wtire in the hunting 
i and gathering stage of technological 

development. Even though these first 
J explorers we?re few .in numbers, their 

large ships'^ cannons, 1 and <mjskets 

allotted them to subdue the native 

people. \ 

» » I 

' You might recall from an earlier 

lesson that increased exploration /arid 
trade had resulted in an economic boor;i 
j for Europeans. This boom had helped to 

j deplete European forests. . . whi ch led to 
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the mining of coal..* which called for 
the need of horse-powered water -pumps to 
pump water from the mines. . .which were 
replaced by steam-powered pumps. *• which 
the Industrial Revolution in 
Sayery's steam engine. Vitus 
arr i val in Alaska 39 years 
part of the massive expansion 
Ci vi 1 ization . 



"started" 
1702 with 
Ber mg* s 
later was 
of Western 



First 



The Fur 
Large Export 



Trade 
Indust 



V in 



Alaska 

\ 

One of the primary reasons that the 
Russians came to Alaska was to search 
for -{fur -bearing animals. There. r *as a 
cjreat /deal of money to be made by 
selli^i^ furs. Until the discovery of 
gold, J in 1880, the fur trade was one of 
the m&et important industries in Alaska. 



FUR 



In 1979,- the fur trade was worth 
five an'J a half milliun dollars to 
Alasjkans. 



The Russians recognized the boating 
and hunting talents of the Aleuts. The 
fur traders enslaved the Aleut men and 
farced th^m to hunt sea otters and 
^pais. The ftussiains sometimes held the 
wives and children of the hunters as 
hostages. 




Kodiak was established in 1784 by a 
group of fur traders led by Gregory 
Shelikov, who was grantee a monopoly for 
\ur trading by the Russian government. 
A monopoly is a business that has nd 
competition from other businesses. 



y / .tit / /////// f r 



* <* o s . 



The Kodiak settlement led to the 
establishment of the Russian American 
Company, which i governed Alaska for ; 64 
years. the first manager of this 
company was Alexander Baranof f , who 
r ul ed as governor of Al aska for 19 
years- During this time, he expanded 
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the company's territory to Southeast 
Alaska, where he subdued the Tlingits 
and establ i shed the Russi an capi tal at 
New Archangel f wh i ch is current 1 y cal 1 ed 
Sitka. 

The Sitka cul ony prospered , wh l ch 
c reated a demand for 1 ogs and 1 umber for 
construction. Firewood was used to heat 
bui Idings and charcoal was made for the 
metal working foundries. 




S it k \ I \ I SlM 
I die firti pu't urc v'v vr m ule ul Sitk.i 



At first lumber was hewn or sawn by 
hand » but water -powered saw mi 1 1 s began 
to appear „ Probabl y the f i rst water — 
powered sawmi 11 in Al ask a was bui 1 t at 
Redoubt Bay near Sitka, in 1 833 , In 
1853 this mill was converted to 
steampower - 

Shipbui Iding was an important 
occupat i on i n the ear 1 y days of Sitka. 
For a 1 ong t i me Sitka had the onl y 
shipbuilding facility on the Pacific 
coast of Amer ica. 
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TIMBER 

The timber industry continues to 
be important in Alaska. Logging, pulp 
mi 1 Is, and sawmi lis employed 3, 426 
workers in 1977, with a product valued 
at approximately *225 million. Since 
1903, about 300,000 acres of coastal 
forest have been harvested, which is 
1 ess than 57. of the potential 
c ommerc i al stands. 



Alaska Ice Company: Industrial Infrastructure 

J n fr*s t rmc t urm is a word i*hi ch you 

will encounter 1 ater in this 1 esson and 

in the second part of this course. The 

tiwe-ric&n //eritc?ge Dictionary offers the 
foil owi ng definiti on : 

1. An underlying base or supporting 
structure. 2. The basic 
facilities, equipment, services, 
arid installations needed for the 
growth and functioning of a 
country, community, or 

organization. 3. A governmental or 
administrati ve appar at us . 

The development of technologies and 
industries helps to establish an 
infrastructure which is necessary for 
further development. The sawmills, 

foundries, and shipbuilding yards in 
Sitka provided a solid infrastructure 
for devel op men t . 

The Alaska' Ice Company brought 
further changes to Alaska'^ industrial 
3 infrastructure. The company was 

t*st ab I i shed in 1850, to take ice from 
Alaska to California. This industry was 
a joint venture which included the 
Russian government and a group of 
Amer i c an i n vest or s . 

Few people today have heard about 
this i ce-expor t i ng venture, but 

historically the spinoffs were: the 
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i ntrodaction of horses into Al aska, the 
first oats planted, the first roads, and 
the first iron rails. These were 

i mportant devel opments for the growing 
i nf rastructure in Al ask a. 



AGRICULTURE 

□ats and horses have not remained 
economi cal 1 y i mportant i n Al aska, but 
an agriculture has continued to 
develop. In 1977, 19,268 acres were 
pi anted — about 30 square mi 1 es of the 
staters total of 600,000 square miles. 
An estimated 210 farms produced crops 
valued at 49.8 million. 

In more recent times, there has 
been a sub st ant i al effort to develop 
an agricultural infrastructure in 
Alaska. In 1978, 60,000 acres of land 
were sold by the state for the 
development of a grain industry. In 
1982, 24, 227 addi tional acres were 
sold. The state government has also 
been helping with the development of 
grain-transportation, grain-storage, 
and 1 i vest ock -process i ng f aci 1 i ties. 



The United States Buys Alaska 

When American people get hold of 
a country there i s somethi ng about 
them which quickens, vitalizes and 
energizes it. . - .Let American 
enterprise go there, and as if by 
electricity all that country will 
waken into life and possess value. 

— Senator Char 1 es Sumner 
of Massachusetts 
April 9, 1867 

The above quote showed an opt i mi sm 
for the future of America's newest 
territiory at the time it was purchased. 
But the early years of the U.S. 
admi ni strati on of Al aska are 

character l zc?d as one of i ndi f f erence and 
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neglect. This was due to ignorance on 
the part of most government officials as 
to^, the true nature of the climate, 
geography, and natural resources of 
Alaska, Many people felt that the U.S. 
government was cheated when they 
purchased Alaska from the Russians in 
1S67. According to a government 

document whi ch was edited by Ernest 
Gruen 1 ng : 

The minority report of the House 
Committee on Foreign, Relations 
had. . . made a sweep 1 ngl y unfavorable 
report based on i ts "conclusion 
that the possess i on of C Al aska3 i s 
of no value... to the United 
States. . • that it will be a source 
of weakness i nstead of power , and a 
constant annual expense for which 
there will be no adequate 
return- --no capacity as an 
agricultural country.. .no value as 
a mineral country ... i ts 
1 1 mher ... general 1 y of poor quality 
and growing upon inaccessible 
mountains. . * its fur trade. ..of 
insignificant value and will 
speed i 1 y come to an end. . • the 
fisheries of doubtful value" and 
finally, "that the right to govern 
a nati on. ..of savages in a cl i mate 
unf i t for the habitation of 
civilized men was not worthy of 
purchase-" (quoted from The State- 
of Alaska* pages 27 and 28) 

By 1885, 1 ess than twenty years 
after the U.S. paid Russia *7.2 million 
for the territory, Alaska had 

contributed more than *30 million to 
America's national wealth. In that same 
year, Washington spent *25, 000 on 
education in Alaska. 




Statue of Ernest Grurning in the 
Hall of Fame in Washington D.C. 
Each state can have two statues 
in the Hall of Karoo. For Alaska, 
it is this one oi Cruening and 
Bob Bart let - 
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The U.S. government followed in the 
footsteps of the Russians by granting 
commerci al monopol les to a few large 



companies — to devel op Al ask an resources. 
For ni nety years these busi nesses were 
controlled by distant owners who were 
granted a free hand in the fur trade, in 
f i sher i es, and in the 1 umber and mi ni nc$ 
i ndustr i es. 

One of these monopolies was granted 
to the Alaska Commercial Company. This 
enterprise and its successors hunted 
seal s and sea otter almost to 
extinction. In 1911 thes^ animals came 
under protection of the federal 
government- Meanwhi 1 e, New Engl and 

whalers hunted whales and walruses until 
thei r numbers had decreased to the poi nt 
where the f ood supp 1 y f or Esk i mo 
vi 1 1 ages was threatened. 



The f i sher i es were the nex t to be 
developed, with the numbers of canneries 
climbing from 37 in 1088 to 135 in 1918. 
The 1889 catch was 700,000 cases of 
canned salmon worth almost *3 mi 1 1 ion. 
As the fish made their runs upstream to 
spawn each year, barricades were erected 
on the rivers and most of the salmon 
were netted . Si nee few f i sh were 

all owed to $pawn , whol e runs were f i shed 
out . 




F a HON CNiNK ' SJMiTH the inventor ul the inh ^l^nm*: nu 

4 -i . hv nature a hwrTMTi*f. Smith Had mf»tum."jl jhthtv 
U - J Cm Kj» dc\.:»t:i£ "an jppAr^Ju* ims w\th China- 
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The depletion of the food resources 
caused the federal government, religious 
groups, and other interested individuals 
to take positive action to relieve the 
plight of many native people — many of 
whom were starving to death. One of 
these actions was to import reindeer and 
Lapp herders from Scandinavia 

(northwestern Europe) to alleviate the 
suffering of some of the Eskimo people. 

Ernest Gruening called this action 
"the most important single contribution 
made to the natives — or at least part of 
them — in the first half-century of th^p 
United States ruijp. - . " 



FISH 



Al aska* s current commerci al f i sh 
production is greater than that uf any 
other state i n terms of val ue, and 
second in terms of weight. In 1980, 
the U. S. commercial catch of fish and 
shellfish in Alaska totaled 1.1 
billion pounds and was valued at *556 
million. At the same time, foreign 
fishing operations in the States's 
200~mi le offshore zone took 3-3 
billion pounds of bottom fish, worth 
about *288 million. 
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Mining and Change* in th» Population 

It was the lure of gold that first 
brought peopl e i n any gr eat numbers to 
Alaska. Between the years 1890 and 
1900, just after gold Mas discovered, 
the population of Alaska almost 
doubl ed — from 32, 052 to 63, 5 92. The 
U.S. census just prior to this time had 
showed a si i ght decl i ne i n popul ati on . 
In 188G' there were 33,426 people, 
compared to 32,052 in 1890. 

Another important popul at ion trend 
to consider is that of natives compared 
to non-natives. In 1900, for the fi^st 
t i me, the nan— nat i ves outnumbered the 
natives — 30,450 compared to 29,542. 
You might also notice that by 1900 there 
were about h&lf as. many natives in 
Alaska as when the Russians first 
arrived 150 years earlier. 

Whi 1 e the nati ve popu 1 at l on of 
Alaska has not appreciably Increased 
since the early 19CO ? s, the non-native 
popul at ion has skyrocketed . 

The discovery of gold was 
responsible for the settling of Juneau 
in 1880. Ska^way became the major port 
for the Klondi ke gol d str i ke. The 
modern cities of Nome and Fairbanks also 
had their beginnings about this time, as 
a direct result of the quest for gol d - 
The federal government began to survey 
the land, and set up new agencies to 
administer the growing popul at i on . 
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gol d , ; other 
commerc i al 1 y 
Almost *2.9 



HINEMLS 

In addition to 
mi neral s have become 
important in Al ask a. 
million was received for gold mined in 
1977. In that same year , 

appro* imatel y *23 mi 1 1 ion was received 
far barium, bituminous coal , 

gems tones, lead, si 1 ver f copper, 
mercury, natural liquids, 

platinum, and tin* 



There ar 
gas and coal 
in 1983, pr 
used in the 
being used 
the Fairban 
resources 
promi nent i y 
for use wi 
exports. 



e huge reserves of natural 
in Al ask a. Natural gas, 
ovi ded much of the energy 
Anchorage area. Coal was 
to generate electricity in 
ks area. Both of these 
will likely figure 
in Al ask a' s future — both 
thin the state and as 



Alaska has the potential of 
becoming a ma j or exporter of minerals. 



The Military Boom 

The f i rst extensi ve transportation 
infrastructure in Alaska was developed 
by the U.S. government for military 
purposes. Construction began in 1915 on 
the first public railroad, which 
eventually connected Seward and 
Fairbanks- The purpose of the railroad 
was to open up the coalfields of the 
interior for the U.S. Navy * s Paci f i c 
Fl eel . The city of Anchorage had its 
start as one of the construct i on camps 
along the new railroad. The Alaska 
Railroad is still owned by the federal 
government, though there has been talk 
of other ownership arrangements. 

The Al ask a < Al can > Hi ghway 
connected the cont i nental Uni ted States 
to Alaska by road for the first time on 
November 20, 1942. The road was built 
to connect mi 1 i tary bases along the air 
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route to Alaska — between Great Falls, 
Montana and Ladd Airfield in Fairbanks- 
It took seven military engineering 
regiments and forty-seven ci vi 1 ian 
contractors exactly nine months and six 
days to compl ete the roeid • 

After the Japanese invaded the 
Aleutian Islands during World War II, 
the federal government spent massive 
amounts of money on military defense 
projects in Alaska. Several naval and 
air base^/were built* 

Earing the tension between the 
United States and Russia in the 1950' s — 

.the Cold War newer and larger bases 

were built near Fairbanks, Big Delta, 
Anchorage, and Kodi ak to accomodate 
I ong-range bombers and fighters which 
were armed with nuclear weapons, 

The Distant Early Warn. ng (DEW 
Line) was constructed to warn of an 
invasion from the Soviet Union. These 
facilities included radar stations which 
were located along the northernmost 
frontier of the Arctic. They were 

linked together, and to the main defense 
centers, by the sophisticated White 
Alice communication system. 



Kalli^tH" missile onrlv warning 
,;it t , ;i ( (Mrnr Mr Force Station 
!i, rt-nc™l Alaska, 19h0. 
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Lach technological advance of the 
military in Alaska marked a new 
cunstr ul t hhi bourn. A peak of 3uO.OtMj 
mil i t v pt-r sonnel was reached dur 1 nn 
World War I 1 , in 1969 there were* almost 
ti'Ui i' a< manv military personnel in 
Alatila than the total of all workers in 
far mi nq, forestry, fishing, mining, oil 
and oa*,, construction, and 

manufat turiitq. In 19U3, there were 

ahout military personnel in 

Hi as* a . 



Alaska Enters the Atomic Age: Project Chariot 



In 1 9S8 , the Atomi c Energy 

Commi ssi nn (AEC) proposed to test atomi c 
bombs m the Lape Thompson area of 
Alas* a. As an economic incentive to 
Altdksans, the AEC proposed *to use an 
atomic explosion to create a deep-water 
port fur the extraction of minerals in 
the Nuf t h Slope region. The project was 
i nuwn ar "Pr eject Chariot-" 




Bast 1 c.imp for testing the 
atomic bomb on AmcMtka Tslnnd, 
Sept ember 1969. 
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Page One in '58 
rpuch like today 

Statehood was the Page One 
story m Alaska during most of 
1958, but the rest of the news 
was remarkably like what you 
would read today. 

A big issue in both the An- 
chorage and Fairbanks papers 
was tne construction projects at 
military bases near the two cities. 
The early Jl ne forest fires in the 
interior also captured the front 
pages for several days, and a fire 
that threatened the village of 
Metlakatla was a major concern 
throughout the state. 

In Fairbanks, the House de- 
bate m May shared front page 
space with a murder trial involv- 
ing a bar room slaying. In June 
the Senate debate gave way to 
concern for a missing aircraft 
with tour local residents aboard. 

Sports fans can place the 
passage ot the Statehood Act in 
the House by noting that sports 
pages were more interested in a 
23 vear old rookie driver in the In- 
dianapolis 500 named A.J. Foyt, 

Both the space age and the 
Alaska oil boom were in their 
infancy in 1958. News stories 
noted that the Soviet Union had 
launched its third sputnik, and 
there was quite a bit of column 
space devoted to what federal 
royalties should apply to Alaskan 
oil in light of the recent discover- 
ies on the Kenai Peninsula. 

Nuclear disarmament was 
just as much in the news then as 
it is now, however. On May 12 % 
1958, Alaska's Delegate Bob 
Bartlett proposed the McKinley 
Park Hotel as the site of an up- 
coming summit meeting. 

Bartlett noted that Alaska 
was midway between the two 
capital^ on the shortest air route, 
and provided an ideal location /o; 
talks between the U.S. and the 
l&SR 



In 1962, after spendmq S3 pillion 
to promote the project and to fund 
initial research , the AEC abandoned the 
idea. Under vigorous protest, from 

within and out si de Alaska, the AEC 
performed test firings of atomic bombs 
on Amchitka Island in the Aleutians. 
Underground blasts were set off in 1965, 
1969, rind 197K The atomic blast of 
1971 created a lake which was 55 f eet 
deep ^nd a mile and a half wide. In 
1973, the * AEC announced that no mere 
test i ng woul d be performed i n the area. 

Most suggest i ons for bui ldijpg 
nuclear power plants in Alaska have been 
met with sti f f oppostion from Alaskans. 



Nuke-free Arctic sought 



By CHARLES CAMPBELL 
Associated Press Writer 

FROBISHER BAY, Northwest 
Territories - Western Eskimo leaders, 
fearing their lands would become "9 
highway to hell/' are demanding a ban 
on nuclear testing, energy pljints, mis- 
siles and waste dumps in the Arctic. 

The resolutioq for a nuclear-free 
Arctic passed unanimously Friday at 
the third General Assembly of the Inuit 
Ctrcumpolar Conference. Inuit is the 
term many Eskimos prefer to call 
themselves. It means "the people" in 
Inuktituk, their native tongue. 



Representatives froift Greenland 
Canada and Alaska met at the con- 
ference. The Soviet Union refused to 
let any of its Siberian Eskimos attend. 

The resolution urged Canada to 
reverse its decision to allow testing of 
U.S. cruise miskiles "in our Canadian 
homeland.' 1 

It also opposed "placement of the 
MX missile in our Alaskan homeland/ 9 
proposed installations of Canadian 
nuclear reactors in the Arctic and sub- 
Arctic and use of the region as a 
nuclear dump site. 
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Developers and Con»«rvaticxii *t* 

The controversy over project 
Chariot and the atomic blasts in the 
Al euti ans divided Al askans. At one 

extreme were the conservationists, who 
wanted to preserve the land in its 
natural state. At the other ^extreme 
were the developers, who wanted to 
develop the land and its resources- 
Most Alaskans found themsel ves somewhere 
bet ween these two extremes - 

Devel opment in Alaska continues to 
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prdvoke heated debates, and will 1 i k< 
continue to do so -for a long time 
come. 



fly 

to 



Yukon Power -for Amtici' 



J 



The debate over« another prdposed 
construction project drove the Wedge 
between conservationists and developers 
still deeper^ The LLS. Army Corps of 



Engineers proposed to build a huge 
on the Yukon Ri yer . 



dam 



The project ^ was supported by an 
organization of Alaskan^ businessmen, by 
newspapers-, and by. cit^ mayors under the 
banner "Yukbrr Powfec tor America." The 
dam would have been? the largest in the 
world. The Rampart Dam, as it was to be 
called, was eventually /put aside for a 
variety of* reasons. These included 

unfavorable ecological and economic 
reports. 



HYDROPOtR 



Hydroelectric projects on a much 
smal 1 er scale have been devel oped i n 
Alaska, such as the Snett i sham Project 
which provides kt&fct of the electricity 
used in Juneau. \y| 



A recently proposed five hillion 
dollar hydroelectric project for^ the 
Susitna R*ver has caused controversy 
in Alaska. As of 1983, there is still 
much debate about thi s proj ect , 
especially over funding. As 
originally proposed, the state 

government would cover most of the 
1 n t i a 1 c ost of construct i on . There 
are also environmental and economic 
concerns . 
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A concept of Rampart Dam and hydroelectric phmt 



Oil: Black Gold 

In recent times, by -far the 
greatest impact on all aspects of life 
in Alaska has been the development of 
our huge 01 1 resource. 

As the supply of oil in the world 
has been depl eted. and as political 
tensions have caused the United States 
and Europe to rely on sources of oil 
which are not dependable, the 
industrialized countries of the West 
have sought to develop their own 
resources* For Europe , thi s has meant 
develcping the North Sea oil -fields of 
Great Britain and Norway. For the 

3 1 
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United States, 
prominently in 
strategi es. 



Alaska has 
nat i anal 



f igured 
energy 



There i s one si mp I e, over i di ng 
reason why both of these sources of oil 

had not been devel aped sooner the price 

of oil was so cheap that the cost of 
extracting and shipping oil from Alaska 
and the North Sea was too great. The 
"Oil Crises" of 1973 and 1979 raised the 
price of a barrel of oil from *2 to 
about S30. The result? Alaska was on 
i ts way to an economic boom, 



• 



OIL 



In 1982, more than 1*5 million 
barrel s — 63, 000, OOO gal Ions — of oi 1 
per day was pumped through the SOO— 
mile-long pipeline, from oil— fields 
near Prudhoe Bay to Valdez on Prince 
Williams Sound. Approximately 100,000 
additional barrels per day were 
extracted from the Cook Inlet area". 

Using a very conservative (low) 
estimate of *15.0O per barrel, the 
value of Alaskan oil pumped in 1982 
was $24 million per day, which amounts 
to almost *9 billion per year. For a 
nopulation of 440,000 people, this is 
equivalent to *19,9C9. 09 per person 
per year. 



□bvi ously, the oi 1 industry has 
become the largest source of income in 
Alaska. Oil income provided, in 1982, 
over 95% of the revenues received by the 
state government. In turn, the state 
government was the largest single 
employer in Alaska. The state 

government also provides money to local 
communi 1 1 es. 
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In January of 1983, 44,800 
workers, of a total workforce of 191,900 
(not i nc 1 udi ng agri cul ture or commercial 
fishing) worked for eithet the state or 
local governments. An additional 18, 000 
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were employed by the federal government. 
Many of the other workers depended on 
pr ovi ding services to governmental 
workers for their livelihood. Very few 
Alaskans are actually employed by the 
oi 1 industry. 



In the second part of this course 
we wi 1 1 di scuss the oil, natural gas, 
and coal i ndustr les i n more detai 1 . 




Alaska 



Three billion barrels 
of oil through pipeline 

ANCHORAGE*- The thre^billlonth barrel of crude ail to 
move through the trans-Alaska oil pipeline reached the marine 
terminal at Valdez on Thursday ami was shipped south on the 
tanker ARCO Spirit 

Kay Herring of Alyeska Pipeline Service Co. said the 
/landmark barrel reached Valdez at 9: 26 a.m. on Thursday after 
5 days and 10 hours in tranrit from the North Slope through the 
SOO-mile pipeline. 

The pipeline brings about 1.6 million barrels of North Slope 
erode to Valdez each day, including 1.5 million barrels from 
Prudhoe Bay and 100,000 barrels from the Kuparuk field. 

The first North Slope crude was injected into the line on 
June 20, 1977, and the first oil was shipped from Valdex Aug. 1, 
1977, on the ARCO Juneau. 

Since then, more than 8,700 tankers have headed for 
refineries in the Lower 48 carrying North Slope crude. 



# 
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Infraitructurt and Economic Diversification 

As the quotation at the beginning 
of this lesson indicates, there has been 
a strong push in Al aska to use our oi 1 
wealth — which will eventually run out — 
to develop an economy in Al aska which # 
can be sustai ned. 



To do 
tc use the 
economi c 
requi re 



so, 



an attempt is being [made 
oil wealth to create a solid 
i nfrastructure — whi ch woul d 
transport at i on systems , 



agr i cul tural 
etc m 



systems, 



1 oan programs, 
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Also, to use a phrase you learned 
in Lesson #4 of this chapter, economic 
diversification has become an important 
goal. The thrust of this approach is to 
create a large variety of businesses in 
Alaska, to lessen our dependence on 
businesses which are outside of Alaska, 
to provide jobs for Alaskans, anr: to 
keep our money wi thin the state. The 
ultimate goal is to have an economy that 
won't collapse when the oil runs out* 



TOURISM 

Tourism is an industry which has 
hel ped to broaden Al aska' s source of 
i ncome. Hundreds of thousands of 

tourists are drawn to Alaska every 
year. They spend an estimated *300 
million. over and above their travel 
costs to and from the state* 



Two Key Problems: 
Transportation and Manufacturing 

For a vigorous, sustai nabl e, 

independent Alaskan economy, it would be 
necessary to manufacture products which 
are used within the state. It is also 
necessary to transport those and other 
products to the people who need them. 

In January of 1983, there were onl y 
72(^0 peopl e empl oyeu i n manufacturing 
industries in Alaska. Most of these 
people were i nvol ved i n the 1 umber , 
paper, or food industries. Why so few? 

To answer this quest i on , it is 
important to know what is necessary for 
a manufacturing industry to be 
comp+ti tiw — abl e to compete with other 
industries. In Alaska, transportation 
15 costly and wages are high. Also, 
there is a very small market — not many 
buyers- For almost all products which 
we use in Alaska, it is usually cheaper 
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to import them from outside of the 
state than to manufacture them here. 

Transportation is a problem, also. 
Currently, about 45"/. of the energy used 
in Alaska is expended on transportation. 
Roads which connect our dispersed 
population are expensive to build and to 
maintain . Rai 1 transport i s not yet 
extensive, while we rely heavily cn 
energy-intensive air transport. 

Transport by sea i s one of the most 
cost— effect i ve means of transportation 
for Alaska. In general , transportation 
is cost 1 y for Al ask an s. 

Most c the drive for economic 
diversification has been aimed at the 
development of natural resource export 
industries: timber , f i sheries, natural 
gas, coal, and other minerals. 



TRANSPORTATION 

In 1.977, about 2.6 mi 1 1 i on tons 
of goods were imported into Alaska, 
□f this total, about 1.8 went to 
Anchorage and Fai rbanks. 

Also in 1977, about 21.1 million 
tons of goods were shipped from 
Alaska. Of this total, about iO.2 
million tons wa*s oil leaving Valdez. 
The amount of oi 1 shi pped from Al aska 
has increased substanti al 1 y in recent 
years. 



A Curious Thought: 
Manufacturing and Automation 

Recent advances in automation 
technologi es can be projected i nto the 
future to raise some interesting 
possibi 1 ities. 

Let's suppose that we want to 
make chai nsaws in Alaska. Currently, 
many of the requirements for a competive 
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chainsaw industry don't exist in 
Alaska — such as a cheap source of 
special steel alloys, a plastics 
industry, and a source of manufacturing 

ex per ty, 



But what i f we had a robot and 
software (the computer program) whi ch 
could make and repair chainsaws? Maybe 
the manufacturing f actor ies of the 
future will be imall shops with robots 
that can make many, many products from a 
standard supply of materials. These 
materials can be made from natural 
resources found in Al ask a. 



This might sound like unrealistic 
science fiction, but the possibility is 
real- Now is the time to start thinking 
and planning for the future. Most 
importantly, we in Alaska need to ask of 
ourselves: "What kinds of technologies 
and lifestyles do we want? What actions 
must we take to prepare for the future?" 



The Irony of History 

We began this lesson with the 
Japanese invasion of the Aleutian 
Islands, which in turn plunged Alaska 
into the modern technological world 
almost overnight. As a curious irony, 
< oday the Japanese play an enormous role 
in Alaska's economy. The Japanese own 
or control much of the fishing and 
lumber industries in Alaska. 'Japan is 
the final deb' mat ion of many goods 
shipped from Alaska. Many of the 
manufactured products bought by Al ask an s 
originate in Japan. 



# 



In 1973, when the Transalaska 
pipeline was being debated in the halls 
of the State Legislature, many people 
claimed that the oil was too expensive 
to ship to the continental United 
States, and that Japan was the most 
economical ly feasible place to *%el 1 it. 
In 1983 the issue of selling Alaskan oil 
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m | Jft A . _____ Alaska In - at the center of a 

ALA^IVA: HOLDING CENTER t ade *« etches 

STAGE IN A WORLD OF TRADE. ^j£SEI? ST * 

Lower 48 states Anchorage's international Airport -one of the world's 
busiest— <s located aimost midway between New York and Seoul, Bonn and 
Peking, London and Taipei Alaska's deep. <e-free ports are closer to trade 
centers of the Northern Pacific Rim than are any other ports in North Amer<a 
Some industries and businesses have already recognised the importance of 
this world-centra! position. Many have established corporate headquarters 
<n Alaska, others use the state as a transfer and warehouse po^nt m inter na- 
tfooal trade And some bnog raw materials to Alaska for processing and re- 
shipment to 'other marker 



to Japan Mas raised once again as a 
serious possibility. 

Perhaps Alaska' s economic future 
Mill entail more and more trade with 
Japan and other Pacific Rim Countries. 
Korea buys Alaskan coal and is expected 
to buy large quantities of Alaskan 
barlpy. Alaskans are giving serious 

307 



ERIC 



iPtHHUU miMLW i§r kJUMS Cfcaptv 2 Usm 11 



Page 3i 



attention to trade Nith People's 
Republic of China. 

It is very likely that the 
immediate and long-term future of 
Alaska's economy Mill be intimately tied 
to international trading* This tirade is 
likely to consist of the exporting of 
raw mater i als and the importing of 
manufactured products. 

Whether or not thi s type of 
economi c development is the best choi ce 
for Alaskans and for our trading 
partners is a question with no simple 
answer. Advantages and disadvantages 
ar a both numerous. The road along which 
we will travel into the future could 
lead to many places. 



* 



What do we want in Alaska? 

In Alaska we are fortunate. We are 
fortunate because we have much to choose 
from. We are a small population in an 
enormous land both beautiful and rich. 
It is up to us to decide what we will do 
with these gifts. 

In Part II of this course we 
discuss choices — choices of technologies 
for Al aska' s future. 



COMPLETE THE FOLLOWING WORKSHEET. 
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A HISTORY OF TECHNOLOGY 
WORKSHEET 



Describe the types of development that you 
would like to see take place in Alaska during the 
next IO0 ye^ri. Carefully explain the benefits and 
the costs of these developments. 

Discuss both idee I and pragmatic concerns. Be 
sure to consider market forces and government 
participation. Keep in mind the inf rastructural 
needs for what you propose. 

This worksheet might seem to be a repeat of 
questions which you haye already answered — but you 
now have much more information with which to work. 
Try to pul 1 together y^hat you have learned in 
previous 1 essons. Her*e are some suggested methods 
for writing: 

1) Just start writing! This method works 
wel 1 for some people. 

2) Write what first comes to mind. Review 
what you have written and then carefully 
rewrite a final version. 

3 ) Re v i ew all of your wor k sheet s f r om 
previous lessons. Write down any thoughts 
that come to mind. Put these thoughts into 
the order i n wh i ch you want to wr i te about 
them. Make an OL~tl ine of what you want to 
write. Gather all of the information which 
you want to include. Write. Rewrite. Add 
an i nt r oduct i on and a cone 1 udi ng statement . 
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